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DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to viii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). | 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 
T2a 
T2b 
‘T3 
T4 


T5 


T6 


T8 


T9 

T10 
T11 
T12 
T13 
T15 


T16 


iv 


Tubes for r.f. heating 

Transmitting tubes for communications, glass types 
Transmitting tubes for communications, ceramic types 
Klystrons 

Magnetrons for microwave heating . 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Miiller tubes 


Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


Photo and electron multipliers 


' Plumbicon camera tubes and accessories 


Microwave semiconductors and components 
Vidicon and Newvicon camera tubes 

Image intensifiers and infrared detectors 
Dry reed switches 


Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 
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SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 

$1 Diodes 
Small-signal silicon diodes, voltage regulator diodes (< 1,5 W), voltage reference diodes, 
tuner diodes, rectifier diodes 

S2a Power diodes 

S2b __—‘ Thyristors and triacs 

S3 Small-signal transistors 

S4a Low-frequency power transistors and hybrid modules 

S4b High-voltage and switching power transistors 

$5 Field-effect transistors 

S6 R.F. power transistors and modules 

S7 Surface mounted semiconductors 

S8a Light-emitting diodes 

S8b _— Devices for optoelectronics 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 
infrared sensitive devices, laser and fibre-optic components 

S9 Power MOS transistors 

$10 Wideband transistors and wideband hybrid IC modules 

S11 Microwave transistors 

$12 Surface acoustic wave devices 


$13 Semiconductor sensors 


*S$14 Liquid Crystal Displays 


*To be issued shortly. 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The NEW SERIES of handbooks is now completed. With effect from the publication date of this 


handbook the ‘‘N” in the handbook code number will be deleted. 


Handbooks to be replaced during 1986 are shown below. 
The purple series of handbooks comprises: 


Ic01 


1C02a/b 


ICO3 


C04 


iICOSN 


ICO6N 


ICO8 


iICOON 
IC10 


IC11N 


Supplement 
to IC11N 


IC12 
IC13 


IC14N 


IC15 


IC16 
iC17 
IC18 


Radio, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


Integrated circuits for telephony 
Bipolar, MOS 


HE4000B logic family 
CMOS 


HE4000B logic family — uncased ICs 
CMOS 


High-speed CMOS; PC74HC/HCT/HCU 
Logic family 


ECL 10K and 100K logic families 


TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LSI 
Linear LSI 


1?C-bus compatible ICs 


Semi-custom 
Programmable Logic Devices (PLD) 


Microprocessors, microcontrollers and peripherals 
Bipolar, MOS 


FAST TTL logic series 


CMOS integrated circuits for clocks and watches 
integrated Services Digital Networks (ISDN) 


Microprocessors and peripherals 


new issue 1986 
ICO1N 1985 


new issue 1986 
ICO2Na/b 1985 | 


new issue 1986 
ICO3N 1985 


new issue 1986 
IC4 1983 


published 1984 
published 1986 


New issue 1986 
ICO8N 1984 


published 1986 


new issue 1986 
IC7 1982 


published 1985 
published 1986 


not yet issued 


new issue 1986 
IC13N 1985 


published 1985 


new issue 1986 
IC15N 1985 


first issue 1986 
not yet issued 


new issue 1986* 


* The Microprocessors were included in handbook IC14N 1985, so 1C18 will replace that part of 


IC14N. 


vi 
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COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C2 
C3 
C4 
C5 
Cé 
C7 
C8 
C9 
C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 


C22 


Television tuners, coaxial aerial input assemblies, surface acoustic wave filters 
Loudspeakers 

Ferroxcube potcores, square cores and cross cores 

Ferroxcube for power, audio/video and accelerators 

Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 


Varistors, thermistors and sensors 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Film capacitors 
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Preface 


-Signetics would like to thank you for your interest in our FAST product line. Because of its wide 


customer acceptance, FAST has become the preferred high-performance logic family of the 
80's. We are proud to participate in and contribute to the dynamic growth of this product family. 


Each data sheet contained in this manual is designed to stand alone and reflect the latest DC 
and AC specifications for a particular product. Several changes differentiate these data sheets 
from previous ones. First, all reference to military product has been deleted, specifically, to 
reflect recent government requirements imposed by Revision C of MIL-STD 883, including the 
general provisions of Paragraph 1.2. Specifications for military-grade FAST products are 
available in the latest Military Products Data Manual available from your nearest Signetics 
Sales Office, sales representative, or authorized distributor. Second, each commercial 74F 
product is specified over a 10% Vcc range, for both AC and DC parameters. Additionally, DC 
specifications for Voy and Vo, are provided over the 5% Vcc range. 


This 1986 FAST Data Manual consolidates 1984 Volumes 1 and 2, updates a large number of 
data sheets which were previously "preview" or ''preliminary'’, and adds many newly defined 
products. 

Other features of this data manual include: 

@ Updated Availability and Functional Cross-Reference Guides 

@ An expanded Circuit Characteristics Section 

@ A User's Guide 

@ Selected Application Notes 


@ An expanded chapter on Surface Mounted Devices (SMD) and an Application Note 
on Thermal Considerations in SMD 


@ A new section on package outlines 
New FAST part types are being released continuously. As you see new product announce- 


ments, please contact your nearest Signetics Sales Office, sales representative, or authorized 
distributor for the latest technical information. . 


In addition to FAST, Signetics Standard Products Division offers the industry's broadest line of 
commercially available Logic Products, spanning a wide speed/power spectrum from 100K/ 
10K ECL to 74HC/HCT CMOS, including industry standard families such as 4000 Series 
CMOS, 74, 74LS, 74S, 8T, and 8200 Logic. Information on these product lines is also available 
from your nearest Signetics Sales Office, sales representative, or authorized distributor. 


Signetics Standard Products Division — Logic Products 


TM FAST isa trademark of Fairchild Semiconductor Corporation 


Xi 
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Product 
Status 


DEFINITIONS 


Data Sheet 
meen Product Status 
identification 
Objective Specification Formative or In Design 
Preliminary Specification Preproduction Product 
Product Specification Full Production 


xii 


Definition 


This data sheet contains the design target or goal 
specifications for product development. Specifications may 
change in any manner without notice. 


This data sheet contains preliminary data and supplementary 
data will be published at a later date. Signetics reserves the 
right to make changes at any time without notice in order to 
improve design and supply the best possible product. 


This data sheet contains Final Specifications. Signetics 
reserves the right to make changes at any time without 
notice in order to improve design and supply the best 
possible product. 
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Quality And Reliability 
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Circuit Characteristics 
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Product Description 

Signetics has combined advanced ox- 
ide-isolated fabrication techniques with 
standard TTL functions to create a new 
family designed for the '80s. The high 
operating speeds of FAST can push 
system operating speeds into areas pre- 
viously reserved for 10K ECL, but with 
simple TTL design rules and single 5V 
power supplies. Low input loading allows 
the user to mix LS, ALS, and HCMOS in 
the same system without the need for 
translators and restrictive fanout require- 
ments. 


FAST circuits are pin-for-pin replace- 
ments for 74S types, but offer dissipa- 
tion 3-4 times lower and higher operating 
speeds. Existing systems can achive 
much lower power and improved perfor- 
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Figure 1. The Speed/Power Spectrum 
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Introduction 


mance by replaceing the 74S types with 
the corresponding FAST devices. 


The input structure provides better noise 
immunity because of higher thresholds, 
while the oxide-isolation and new circuit 
techniques create devices that have less 
variaton with temperature or supply voit- 
age than existing TTL logic families. 
Signetics guarantees all AC parameters 
under realistic system condi- 
tions — across the supply voltage spread 
and the temperature range, and with 
heavy 50pF output loads. 


The use of high-capacitance PNP inputs 
has been avoided, and clamping diodes 
have been added to both the inputs and 
outputs to prevent negative overshoots. 
High input breakdown voltages allow 
unsued inputs to be tied directly to Voc 
without pull-up resistors. 


TC03730S 


Figure 2. Basic FAST Gate 


Multiple sources anc a complete family 
of powerful circuits combine to make 
Signetics FAST the logic choice of the 
‘B0s. 

FEATURES 

e 3ns propagation delays 

e 4mW/gate power dissipation 

e Guaranteed AC performance over 
temperature and extended Vcc 
Range: 5V + 10% 

e High impedance NPN base input 
structure on many types for 
reduced bus loading in LOW state 
(Ii, = 20uA) 

e Standard TTL functions and 
pinouts 

© Replacement for ''S" types...1/4 
the power 

® Designer's choice for new 
system designs 


Veco = 5.6V 


Ta = + 25°C 
lon APPLIED 
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Figure 3. Transfer Functions At 
Room Temperature 
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Figure 4. Propagation Delay VS Load Capacitance 
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Figure 6. Fail Time VS Load Capacitance 
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Figure 5. Output LOW Characteristics 
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Figure 7. Output HIGH Characteristics 
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Ordering 
Information 


Signetics commercial t AS | products are generally available in both standard dual-in-tine and 
surface mounted options. The ordering code specifies temperature range, device number, and 
package style as shown below. For commercial product, the standard temperature range is 0- 
70°C. Available package options are shown on individual data sheets in the ''Ordering Code" 
block. For surface mounted devices the S.O. plastic dual-in-line package is supplied up to and 
including 28 pins. Avove 28 pins, the plastic leaded chip carrier is utilized. 


A wide variety of tunctions and package options is available for military products. Information 
on military products is available from the nearest Signetics sales office, sales represeritative, or 
authorized distributor. The Signetics Military Products Data Manual contains specifications, 
package, and ordering information for all inilitary-grade products. 


ORDERING CODE EXAMPLES 


S «= Mititary Range 
~55°C to 126°C 


N 74F240 N 
une aueen aaa T ace 

| 

| | - =~ ~ Package Style 

| bp ease at Oe a eee Ra, lace cea fabes ESM Soy ne sain alot aac Device Number 

| 

[Rees anita ital rah diy A> diene oad te Tubat Aleta G> jaune, abbadiaurd outa, caeceeuldiirs. Gy eee.) iadseae fe tach abs Stearate Temperature Range 
poem 
TEMPERATURE DEVICE 
| RANGE NUMBER PACKAGE STYLE 
| a sais SRSA N = Plastic DIP 

| sa | Gaia, D = Plastic S.O. DIP 

Range (4F XXX : 
0°C to 70°C (surface mounted) 
| A = Plastic Leaded Chip Caner | 
OAs es Reet digs ete ee ee en 
| | 
| 
t 


hii seal acta 9 0328 
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Function Selection Guide 
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AVAILA- AVAILA- 
DEVICE DESCRIPTION BILITY DEVICE DESCRIPTION BILITY 


74F161A | 4-Bit Binary Counter, Asynch Reset 


A 
74F162A | BCD Decade Counter, Synch Reset 1H 86 


74F163A | 4-Bit Binary Counter, Synch Reset 


74F164 | 8-Bit SIPO Shift Register 1H 86 


74F166 | 8-Bit Serial/Parallel-In/Serial-Out A 
Shift Register 

74F168 | 4-Bit Up/Down Decade Counter (3-State) 1H 86 

74F169 | 4-Bit Up/Down Binary Counter (3-State) 1H 86 


74F174 | Hex D-Flip-Flop with Common Master 
Reset 
74F175 | Quad D Flip-Flop with Common Master A 
Reset 
A 


7400 Quad 2-Input NAND Gate 
Fae Quad 2-Input NOR Gate 
74F04 Hex Inverter 

74F08 Quad 2-Input AND GATE 
74F10 Triple 3-Input NAND Gate 
74F 11 Triple 3-input AND Gate 
74F14 Hex Schmitt Trigger 
74F20 Dual 4-Input NAND Gate 
74F27 Triple 3-Input NOR Gate 
74F30 8-Input NAND Gate 

74F32 Quad 2-input OR Gate 
74F37 Quad 2-Input NAND Buffer 
Quad 2-Input NAND Buffer, OC 
Dual 4-Input NAND Buffer 


Dual 2-Wide 3-Input, 2-Wide 2-Input 
AND-OR Invert Gate 


74F64 4-2-3-2 Input AND/OR Invert Gate 
74F74 Duai D-Type Flip-Flop 
74F83 4-Bit Binary Adder with Fast Carry 


A 
74F181 | 4-Bit Arithmetic Logic Unit 


74F182 | Carry Lookahead Generator 
74F189 | 4-Bit Random Access Memory (8-State) 2H 86 


74F190 | Up/Down Decade Counter 


74F191 | Up/Down Binary Counter 
74F192 | Up/Down Decade Counter 
74F193 | Up/Down Binary Counter 


74F194 | 4-Bit Bidirectional Universal Shift 
Register 


74F195 | 4-Bit Parallel Access Shift Register 


74F198 | 8-Bit Bidirectional Universal Shift 
Register 


74F199 | 8-Bit Paraliel-Access Shift Register 


74F85 4-Bit Magnitude Comparator 

74F86 Quad 2-Input Exclusive-OR Gate 

74F109 | Dual JK Flip-Flop 

74F112 | Dual JK Flip-Flop 

74F113 | Dual JK Flip-Flop 

74F114 | Dual JK Flip-Flop 7 
~74F125 Quad Buffer, 3-State 

74F126 | Quad Buffer, 3-State a 

74F132 | Quad 2-Input NAND Schmitt Trigger 


74F138 | 1-of-8 Decoder/Demultiplexer 


A 

A 
vo 

A 

A 

A 

A 

a 

1H 86 
A 
A 


74F240 | Octal Inverting Bus/Line Driver (3-State) 
74F241 | Octal Bus/Line Driver (3-State) 
74F242 | Quad Bus Transceiver (3-State) 


74F243 | Quad Bus Transceiver (3-State) 
Quad Bus/Line Driver (3-State) 


Octal Bus Transceiver (3-State) 


74F139 | Dual 1t-of-4 Decoder/Demultiplexer fareo\ | Sinput Multiplexer (3-State) 


74F253 Dual 4-Input Multiplexer (3-State) 
74F256 | Dual 4-Bit Addressabie Latch 
74F257 | Quad 2-Input Multiplexer (3-State) 
74F258 Quad 2-Input Multiplexer (3-State) 
74F259 | 8-Bit Addressable Latch 

74260 Dual 5-Input NOR Gate 


74F148 | 8-Bit Priority Encoder 
74F 151 8-Input Multiplexer Oo 
74F153 | Dual 4-Input Multiplexer 
74F157 =| Quad 2-Input Multiplexer 
74F158 | Quad 2-Input Multiplexer 


74F160A | BCD Decade Counter, Asynch Reset 1H 86 


} 
Boppppanade 


— 
i 
ive) 
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DEVICE DESCRIPTION 
74F269 | 8-Bit Up/Down Counter (3-State) 
74F273 | Octal D Flip-Flop 


74F280A 


9-Bit Parity Generator/Checker 
74F283 | 4-Bit Adder 
74F298 


AVAILA- 
BILITY 


Quad 2-Input Multiplexer 
Octal Shift/Storage Register (3-State) 


74F322 | Octal Shift/Storage Register (3-State) 
74F323 | Octal Shift/Storage Register (3-State) 


74F350 | 4-Bit Shifter (3-State) 
74F352 | Dual 4-Input Multiplexer (Inverted '153) 


74F353 =| Dual 4-input Multiplexer (Inverted '253) 
74F365 


74F299 


Hex Buffer with Common Enable 


(3-State) 
~74F366 | Hex Inverter with Common Enable oe 
(3-State) 
-74F367 | Hex Buffer, 4-Bit and 2-Bit (3-Statey) | A 
74F368 Hex Inverter, 4-Bit and 2-Bit (3-State) 
747373 | Octal D Latch (3-State) 
-74F374 Octal D Flip-Flop (3-State) 
74F377 | Octal D-Type Flip-Flop with Enable 


74F378 


74F379 
74F381 
7T4F 382 


74F384 


Hex D Flip-Flop with Enable 
Quad D Flip-Flop with Enable 
| 4-Bit Arithmetic Logic Unit 
4-Bit Arithmetic Logic Unit 


8-Bit Serial/Paraliel Two's Complement 
Multiplier 


Quad Serial Adder/Subtractor 
4-Bit Cascadable Shift Register (3-State) 


74F385 
74F395 
74F398 


4-Bit Flip-Flop, True and Complement 
Outputs 


74F399 | 4-Bit Flip-Flop, True and Complement 
Outputs 


74F412 | Multi-Mode Buffered Latch (3-State) 
-74F432 | Octal Multi-Mode Buffered Latch 
TAFA5S | Octal Buffer w/Parity Generator _ ~~ 
Checker 
, 74F456 | Octal Buffer w/Parity Generator 


Checker 


Octal Comparator 


74F521 


74F524 | 8-Bit Register Comparator (OC) 
74533 | Inverting Octal D Latch (3-State) 1 A 
inverting Octal D Flip-Flop (3-State) A 

74F537 | 1-of-10 Decoder, 3-State | 
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74F539 | Dual 1-of-4 Decoder, 3-State 
74F540 | Octal Inverting Buffer, 3-State 


74F541 | Octal Buffer, 3-State 
74F543 | Octal Transparent Bidirectional Latch 
74F544 | Octal Transparent Bidirectional Latch 


74F545 


74F547 


Octal Bus Transceiver (3-State) 


Octal Decoder/DeMUX w/Address 
Latches and Acknowledge 


74F548 | Octal Decoder/DeMUX w/Acknowledge 


74F563 {| Octal D Latch, 3-State 
74F564 | Octai D Flip-Flop, 3-State 


74F568 | 4-Bit Binary Up/Down Counter (3-State) 
74F569 ) 
74F573 


74-574 
74F579 


4-Bit Decade Up/Down Counter (3-State 
Octal D Latch, 3-State 


Octal D Flip-Flop, 3-State 


8-Bit Up/Down Counter, Common |/O 
(3-State) 


GPIB Compatible Octal Transceiver 


8-Bit Shift Register with Output Latch 


74F588 
74F595 


74F621 | Octal Bus Transceiver (3-State) 


74F622 | Octal Bus Transceiver (OC) 


74F623 | Octal Bus Transceiver (3-State) 


74F630 | Memory Error Detector/Corrector 2H 86 
(3-State) 
74F631 | Memory Error Detector/Corrector (OC) 2H 86 


74F640 | Octal Bus Transceiver, Inverting, 
(3-State) 


74F641 Octal Bus Transceiver, OC 


A 
74F642 | Octal Bus Transceiver, Inverting, OC 


74F646 | Octal Bus Transceiver and Register 


74F647 | Octal Bus Transceiver and Register (OC) 1H 86 
74F648 | Octal Bus Transceiver and Register 1H 86 
| (3-State) 


74F649 | Octal Bus Transceiver and Register (OC) 1H 86 
74F651 


Octal Bus Transceiver and Register, 2H 86 
Inverting, 3-State 
2H 86 | 


74F652 | Octal Bus Transceiver and Register, 
Non-Inverting, 3-State 
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DEVICE DESCRIPTION 
74F653 =| Octal Bus Transceiver and Register, 
Inverting, OC 


74F654 | Octal Bus Transceiver and Register, 
Non-inverting, OC 


AVAILA- 
DEVICE DESCRIPTION BILITY 
74F828 | 10-Bit Buffer, Inverting 2H 86 
74F841 10-Bit Latch, Non-Inverting 2H 86 


74F842 10-Bit Latch, Inverting 2H 86 


74F843 | 9-Bit Latch, Non-Inverting - —_ 2H 86 
74F844 | 9-Bit Latch, Inverting 
74F861 


2H 86 
74F862 2H 86 


74F881 1H 86 


74F655A | Octal Inverting Buffer with Parity 
Generator-Checker (3-State) 


74F656A ; Octal Buffer with Parity Generator- 
Checker (3-State) 


8-Bit Latch, Inverting 


74F657 =| Octal Bus Transceiver with Parity 
Generator-Checker (3-State) 


74F673 16-Bit Serial-In/Parallel-Out Shift 
Register (3-State) 


74F674 = | 16-Bit Parallel-in/Serial-Out Shift 
Register (3-State) 


10-Bit Transceiver, Non-Inverting 


10-Bit Transceiver, Inverting 


Arithmetic Logic Unit/Function 
Generator 


Octal Buffer, 3-State 
Octal Buffer, 3-State 
Quad Transceiver, Inverting, 3-State 
Quad Transceiver, 3-State 
Octal Buffer, 3-State 
Octal Bus Transceiver, 3-State 


74F3037 | Quad 2-Input 3022 Transmission Line 
Driver 


74F675 =| 16-Bit Serial-In/Parallel-Out Shift 
Register with SO Capability 


74F676 | 16-Bit Parallel-In/Serial-Out Shift 


74F 764 Dual Port RAM Controller with Latch 


74F765 Dual Port RAM Coniroller without Latch 


74F779 | 8-Bit Counter (3-State) | 


74F784 | 8-Bit Serial/Parallel Multiplier 
(with Adder/Subtractor) 


74F3038 | Quad 2-Iinput Driver, Non-Inverting, OC 


74F3040 | Dual 4-Input 3082 Transmission Line 
Driver 


74F823 =| 9-Bit Register, Non-Inverting 


74F824 |9-Bit Register, Invering |. 74F30240| Octal Driver, Inverting, OC 
74F30244| Octal Driver, Non-Inverting, OC 


74F825 =| 8-Bit Register, Non-Inverting 


74F826 | 8-Bit Register, Inverting 


74F827 | 10-Bit Buffer, Non-Inverting 


74F30245; Octal Transceiver, Non-inverting, OC 


74F30640| Octal Transceiver, inverting, OC 


FAST ORDERING INFORMATION 


MILITARY RANGES 


PRoRnGES Voc = 5V +5%; Ta = 0°C to +70°C Vec = 5V +10%; Ta =-55°C to +125°C 
Basic DIP tti(‘“S™é‘sSO!O!#;#;*;*;*;4N4F—-NOO eat 
Sage" 1 cca LING = 
SS gg Se ; 


Ceramic LLCC®) 


1. SO package is surface-mounted micro-miniature DIP. 
2. LLCC is ceramic surface-mounted leadless chip carrier. 
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GATES 


FUNCTION 


inverters 
Hex Inverter 
Hex Inverter Schmitt Trigger 


NAND 
Quad 2-Input 
Triple 3-Input 
Dual 4-Input, Schmitt Trigger 
Dual 4-Input 
8-Input 
Quad 2-Input, Schmitt Trigger 


AND 
Quad 2-Input 
Triple 3-Input 


NOR 
Quad 2-Input 
Triple 3-input 
Dual 5-Input 


OR 
Quad 2-Input 


Exclusive-OR 
Quad 


Combination Gates 
Dual 2-Wide, 2-Input AND-OR-Invert 
4-2-3-2 Input AND-OR-Invert 


DUAL FLIP-FLOPS 


D 

JK 
JK 
JK 
JK 


JeAyy 


MULTIPLE FLIP-FLOPS 


FUNCTION DEVICE NUMBER RESET LEVEL 


Quad D 74F175 LOW 
Quad D with Enable 74F379 
Hex D 74F174 LOW 
Hex D with Enable 74F378 
Octal D 74F273 LOW 
Octal D, 3-State 74F374 
Octal D, 3-State 74F534 
Octal D with Enable 74F377 
Octal D, 3-State 74F564 


Octal D, 3-State 


74F574 
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74F04 
74F14 


74F00 
74F10 
74F13 
74F20 
74F30 
74F132 


74F08 
74F 11 


74F02 
74F27 
74F260 


T4F32 
74F86 


74F51 
74F64 


SET 


LOW 
LOW 
LOW 
LOW 
LOW 


CLOCK EDGE 


GKS44444444 


DEVICE NUMBER 


OUTPUT 


True Comp 
True Comp 
True 

True 

True 

True 

Comp 

True 

Comp 

True 
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OTHER REGISTERS, REGISTER FILES 


FUNCTION DEVICE NUMBER BITS SERIAL ENTRY PARALLEL ENTRY CLOCK 


Quad 2 Port 74F298 2D (mux) TE. 
Quad 2 Port 74F398 2D (mux) aly 
Quad 2 Port 74F399 2D (mux) al 
10-Bit, Non-Inverting 74F821 2D it 
10-Bit, Inverting 74F822 2D ate 
9-Bit, Non-Inverting 74F823 2D nG 
9-Bit, inverting 74F824 2D St" 
8-Bit, Non-Inverting 74F825 2D ai 
8-Bit, Inverting 74F826 2D ae 
LATCHES 

Dual 4-Bit Addressable 74F256 1(L) 

Dual 4-Bit Addressable 74F259 1(H) 

Dual 8-Bit 74F604 

Dual 8-Bit 74F605 

Octal, 3-State 74F373 1(H) 

Octal Inverting, 3-State 74F533 1(H) 

Octal Transparent, Bidirectional 74F543 A(L) 

Octal Transparent, Bidirectional 74F544 4(L) 

Octal Transparent, Inverting, 3-State 74F563 1(H) 

Octal Transparent, 3-State 74F573 1(H) 

Multi-Mode Buffered, 3-State 74F412 1(L), 2(H) 

Multimode Buffered 74F432 

10-Bit, Non-Inverting 74F841 1(H) 

10-Bit, Inverting 74F842 1(H) 

9-Bit, Non-Inverting 74F843 1(H) 

9-Bit, Inverting 74F844 1(H) 

8-Bit, Non-Inverting 74F845 1(H) 


8-Bit, Inverting 74F846 1(H) 


MULTIPLEXERS 


FUNCTION DEVICE NUMBER ENABLE INPUT (LEVEL) SELECT INPUTS OUTPUT 


Quad 2-Input 74F157 1 True 

Quad 2-Input 74F158 1 True 

Quad 2-Iinput, 3-State 74F257 1 True 

Quad 2-Input, 3-State 74F258 1 Comp 

Dual 4-Input 74F153 2 True Comp 
Dual 4-Input 74F352 2 Comp 

Dual 4-Input, 3-State 74F253 2 True 

Dual 4-Input, 3-State 74F353 2 Comp 
8-Input 74F151 3 True Comp 
8-Input, 3-State 74F251 1 True Comp 


DECODER/DEMULTIPLEXERS 


FUNCTION DEVICE NUMBER | ADDRESS INPUTS | ENABLE LEVEL | OUTPUT LEVEL 


Dual 1-of-4 74F139 2+2 1(L) + 1(L) 4(L) + 4(L) 
Dual 1-of-4 74F539 2+2 1(L) + 1(L) 4(H) + 4(H) 
1-of-8 74F138 3 2(L), 1(H) 8(L) 
1-of-8 74F538 3 2(L), 2(H) 8(H) 
1-of-10 74F537 4 1(L), 1(H) 10(H) 
Octal, with Address Latches and Acknowledge 74F547 <) 1(L), 2(H) 8(L) 
Octal with Acknowledge 74F548 3 2(L), 2(H) 8(L) 
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BUFFERS, DRIVERS AND TRANSCEIVERS 


FUNCTION DEVICE NUMBER OUTPUT 


Quad 2-Input NAND Buffer 74F37 
Quad 2-Input NAND Buffer, OC 74F38 
Dual 4-Input NAND Buffer 74F40 
Quad 2-Input NAND Transmission Line Driver 74F3037 
Quad 2-Input Transmission Line Driver 74F3038 
Dual 4-Input NAND Transmission Line Driver 74F3040 
Octal Transmission Line Driver 74F30240 
Octal Transmission Line Driver 74F30244 
Octal Transmission Line Driver 74F30245 
Octal Transmission Line Driver 74F30640 
Octal Transceiver 74F621 
Octal Transceiver 74F623 
Octal Transceiver 74F641 
Octal Transceiver 74F642 
Octal Transceiver and Registers 74F647 
Octal Transceiver and Registers 74F649 
Octal Transceiver and Registers 74F653 
Octal Transceiver and Registers 74F654 


SHIFT REGISTERS 


FUNCTION DEVICE NUMBER | BITS | SERIAL ENTRY | PARALLEL ENTRY | CLOCK 


Serial-In/Parallel-Out 74F164 

Serial-In/Parallel-Out Output Latch, 3-State 74F595 

Serial-In/Serial-Out/Parallel-Out, 3-State 74F673 

Serial-In/Serial-Out/Parallel-Out 74F675 

Serial-In/Parallel-In/Serial-Out, Parallel-Out 74F195 4D 
Serial-In/Parallel-in/Serial-Out, Parallel-Out 74F598 8 1/0 
Serial-In/Parallel-In/Serial-Out 74F674 SI/O, 16D 
Serial-In/Parallel-In/Serial-Out 74F676 16D 
Serial-In/Parallel-in/Parallel-Out Shift Right, 3-State 74F395 4D 
Serial-In/Parallel-In/Serial-Out, Parallel-Out, 3-State 74F322 8 1/O 
Serial-In/Parallel-In/Parallel-Out 74F194 4D 
Serial-In/Parallel-in/Parallel-Out, Bidirectional 74F198 8D 
Serial-In/Parallel-In/Seriai-Out, Parallel-Out, 3-State 74F299 8 |/O 
Serial-In/Parallel-in/Serial-Out, Parallel-Out, 3-State 74F323 8 1/0 
Parallel-In/Serial-Out Input Latch 74F597 8D 
Parallel-In/Parallel-Out, 3-State 74F350 AY 
Parallel-Iin/Parallel-Out, 3-State 74F604 A; —Ag, By - Bg 
Parallel-In/Parallel-Out, OC 74F605 A; —-Ag, By - Bg 
Parallel-In/Parallel-Out, True and Complement Output 74F398 loa-log la- tha 
Parallel-In/Parallel-Out 74F399 loa-log: l4a- hha 


eo) ak 
m~amDWDOoDoA DWWOOO SH OO 


4]4KH 4445555452445 7244 
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COUNTERS 
Synchronous 74F160A 10 S x oy 
Synchronous 74F161A 16 S X oie 
Synchronous 74F162A S X J 
Synchronous 74F163A S x ai 
Up/Down 74F168 S X af 
Up/Down 74F169 S X af? 
Up/Down 74F190 A X ay 
Up/Down 74F191 A X ST 
Up/Down 74F192 A X air 
Up/Down 74F193 A X wi 
Up/Down 74F269 S X air 
Up/Down, 3-State 74F568 S Xx a" 
Up/Down, 3-State 74F569 S xX AF 
Up/Down 74F579 S (I/O) X ile 
Up/Down, 3-State Multiplexed 74F779 S (I/O) X a 


THREE-STATE BUFFERS, DRIVERS AND TRANSCEIVERS 


FUNCTION DEVICE NUMBER OUTPUT 


Quad Buffer 74F125 
Quad Buffer 74F126 
Quad Bus Transceiver 74F242 
Quad Bus Transceiver 74F243 
Quad Bus Transceiver 74F 1242 
Quad Bus Transceiver 74F 1243 
Hex Buffer 74F365 
Hex Inverter 74F366 
Hex Buffer, 4-Bit and 2-Bit 74F367 
Hex Inverter, 4-Bit and 2-Bit 74F368 
Octal Buffer 74F240 
Octal Buffer 74F241 
Octal Buffer 74F244 
Octal Buffer 74F 1240 
Octal Buffer 74F 1241 
Octal Buffer 74F 1244 
Octal Buffer with Parity 74F455 
Octal Buffer with Parity 74F456 
Octal Buffer with Parity 74F655A 
Octal Buffer with Parity 74F656A 
Octal Driver 74F540 
Octal Driver 74F541 
Octal Transceiver 74F245 
Octal Transceiver 74F545 
Octal Transceiver with IEEE-488 Termination Resistors 74F588 
Octal Transceiver 74F620 
Octal Transceiver 74F622 
Octal Transceiver 74F640 
Octal Transceiver 74F651 
Octal Transceiver 74F652 
Octal Transceiver with Parity 74F657 
Octal Transceiver/Register 74F646 
Octal Transceiver/Register 74F648 
Octal Transceiver 74F1245 
10-Bit Buffer 74F827 
10-Bit Buffer 74F828 
10-Bit Transceiver 74F861 
10-Bit Transceiver 74F862 
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PRIORITY ENCODERS 


FUNCTION DEVICE NUMBER INPUT ENABLE (LEVEL) INPUT/OUTPUT (LEVEL) 


ARITHMETIC FUNCTIONS : 


FUNCTION 


DEVICE NUMBER 


4-Bit ALU 74F181 
4-Bit ALU 74F381 
4-Bit ALU with Overflow Output for Two's Complement 74F382 
ALU/Function Generator 74F881 
4-Bit Binary Full Adder with Ripple Carry 74F83 
4-Bit Binary Full Adder with FAST Carry 74F283 
Lookahead Carry Generator 74F182 
Lookahead Carry Generator 74F882 


Quad Serial Adder/Subtractor 74F385 


COMPARATORS 


FUNCTION DEVICE NUMBER 


4-Bit Comparator 74F85 


8-Bit Comparator 74F521 
8-Bit Register Comparator 74F524 


PARITY 


FUNCTION DEVICE NUMBER 
9-Bit Odd/Even Parity Generator/Checker 74F280A 


SPECIAL FUNCTIONS 


FUNCTION DEVICE NUMBER 


16-Bit Error Detection 74F630 
16-Bit Error Detection/Correction Circuit 74F631 
64-Bit RAM 74F189 


8-Bit Serial Multiplier with Adder/Subtractor 74F 784 
Dual Port RAM Controller with Refresh 74F764 
Dual Port RAM Controller without Latch 74F765 
8-Bit Serial/Paralle! Two's Complement Multiplier 74F384 
2-Bit Serial/Parallel (with Adder/Subtractor) 74F784 
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SIGNETICS LOGIC PRODUCTS 
QUALITY 


Signetics has put together a winning process 
for manufacturing Logic Products. Our stan- 
dard is zero defects, and current customer 
quality statistics demonstrate our commit- 
ment to this goal. 


The products produced in the Standard Prod- 
ucts Division must meet rigid criteria as de- 
fined by our design rules and as evaluated 
with a thorough product characterization and 
quality process. The capabilities of our manu- 
facturing process are measured and the re- 
sults evaluated and reported through our 
corporate-wide QA05 data base system. The 
SURE (Systematic Uniform Reliability Evalua- 
tion) program monitors the performance of 
our product in a variety of accelerated envi- 
ronmental stress conditions. All of these pro- 
grams and systems are intended to prevent 
product-related problems and to inform our 
customers and employees of our progress in 
achieving zero defects. 


RELIABILITY BEGINS WITH THE 
DESIGN 


Quality and reliability must begin with design. 
No amount of extra testing or inspection will 
produce reliable ICs from a design that is 
inherently unreliable. Signetics follows very 
strict design and layout practices with its 
circuits. To eliminate the possibility of metal 
migration, current density in any path cannot 
exceed 2 10° A/cm?. Layout rules are 
followed to minimize the possibility of shorts, 
circuit anomalies, and SCR type latch-up 
effects. Numerous ground-to-substrate con- 
nections are required to ensure that the entire 
chip is at the same ground potential, thereby 
precluding internal noise problems. 


PRODUCT CHARACTERIZATION 

Before a new design is released, the charac- 
terization phase is completed to ensure that 
the distribution of parameters resulting from 
lot-to-lot variations is well within specified 
limits. Such extensive characterization data 
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also provides a basis for ideéritifying unique 
application-related problems which are not 
part of normal data sheet guarantees. Char- 
acterization takes place from -55°C to 
+125°C and at +10% supply voltage. 


QUALIFICATION 

Formal qualification procedures are required 
for all new or changed products, processes 
and facilities. These procedures ensure the 
high level of product reliability our customers 
expect. New facilities are qualified by corpo- 
rate groups as well as by the quality organiza- 
tions of specific units that will operate in the 
facility. After qualification, products manufac- 
tured by the new facility are subjected to 
highly accelerated environmental stresses to 
ensure that they can meet rigorous failure 
rate requirements. New or changed process- 
es are similarly qualified. 


QA05 —- QUALITY DATA BASE 


REPORTING SYSTEM 

The QA05 data reporting system collects the 
results of product assurance testing on all 
finished lots and feeds this data back to 
concerned organizations where appropriate 
action can be taken. The QA05 reports EPG 
(Estimated Process Quality) and AOQ (Aver- 
age Outgoing Quality) results for electrical, 
visual/mechanical, hermeticity, and docu- 
mentation audits. Data from this system is 
available on request. 


THE SURE PROGRAM 

The SURE (Systematic Uniform Reliability 
Evaluation) program audits/monitors prod- 
ucts from all Signetics' divisions under a 
variety of accelerated environmental stress 
conditions. This program, first introduced in 
1964, has evolved to suit changing product 
complexities and performance requirements. 


The SURE program has two major functions: 
Long-term accelerated stress performance 
audit and a short-term accelerated stress 
monitor. In the case of Logic products, sam- 


2-3 


ples aie seiecled thal represent ail generic 
product groups in all wafer fabrication and 
assembly locations. 


THE LONG-TERM AUDIT 

One hundred devices from each generic fami- 
ly are subjected to each of the following 
stresses every eight weeks: 


® High Temperature Operating Life: 
Ty = 150°C, 1000 hours, static biased or 
dynamic operation, as appropriate (worst 
case bias configuration is chosen) 

® High Temperature Storage: T; = 150°C, 
1000 hours 


® Temperature Humidity Biased Life: 85°C, 
85% relative humidity, 1000 hours, 
static biased 

®@ Temperature Cycling (Air-to-Air): ~65°C 
to + 150°C, 1000 cycles 


THE SHORT-TERM MONITOR 
Every other week a 50-piece sample from 
each generic family is run to 168 hours of 
pressure pot (15psig, 121°C, 100% saturated 
steam) and 300 cycles of thermal shock 
(~65°C to +150°C) 


In addition, each Signetics assembly plant 
performs SURE product monitor stresses 
weekly on each generic family and molded 
package by pin count and frame type. Fifty- 
piece samples are run on each stress, pres- 
sure pot to 96 hours, thermal shock to 300 
cycles. 


SURE REPORTS 

The data from these test matrices provides a 
basic understanding of product capability, an 
indication of major failure mechanisms and an 
estimated failure rate resulting from each 
stress. This data is compiled periodically and 
is available to customers upon request. 


Many customers use this information in lieu of 
running their own qualification tests, thereby 
eliminating time-consuming and costly addi- 
tional testing. 
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RELIABILITY ENGINEERING 

In addition to the product performance moni- 
tors encompassed in the corporate SURE 
program, Signetics' Corporate and Division 
Reliability Engineering departments sustain a 
broad range of evaluation and qualification 
activities. 


Included in the engineering process are: 


@ Evaluation and qualification of new or 
changed materials, assembly/wafer-fab 
processes and equipment, product 
designs, facilities and subcontractors. 


® Device or generic group failure rate 
studies. 


@ Advanced environmental stress 
development. 


@ Failure mechanism characterization and 
corrective action/prevention reporting. 


The environmental stresses utilized in the 
engineering programs are similar to those 
utilized for the SURE monitor; however, more 
highly-accelerated conditions and extended 
durations typify the engineering projects. Ad- 
ditional stress systems such as biased pres- 
sure pot, power-temperature cycling, and cy- 
cle-biased temperature-humidity, are also in- 
cluded in the evaluation programs. 


FAILURE ANALYSIS 

The SURE Program and the Reliability Engi- 
neering Program both include failure analysis 
activities and are complemented by corpo- 
rate, divisional and plant failure analysis de- 
partments. These engineering units provide a 
service to our customers who desire detailed 
failure analysis support, who in turn provide 
Signetics with the technical understanding of 
the failure modes and mechanisms actually 
experienced in service. This information is 
essential in our ongoing effort to accelerate 
and improve our understanding of product 
failure mechanisms and their prevention. 


ZERO DEFECTS PROGRAM 

In recent years, United States industry has 
increasingly demanded improved product 
quality. We at Signetics believe that the 
customer has every right to expect quality 
products from a supplier. The benefits which 
are derived from quality products can be 
summed up in the words, lower cost of 
ownership. 
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Those of you who invest in costly test equip- 
ment and engineering to assure that incoming 
products meet your specifications have a 
special understanding of the cost of owner- 
ship. And your cost does not end there; you 
are also burdened with inflated inventories, 
lengthened lead times and more rework. 


SIGNETICS UNDERSTANDS 
CUSTOMERS' NEEDS 


Signetics has long had an organization of 
quality professionals, inside all operating un- 
its, coordinated by a corporate quality depart- 
ment. This broad decentralized organization 
provides leadership, feedback, and direction 
for achieving a high level of quality. Special 
programs are targeted on specific quality 
issues. For example, in 1978 a program to 
reduce electrically defective units for a major 
automotive manufacturer improved outgcing 
quality levels by an order of magnitude. 


In 1980 we recognized that in order to 
achieve outgoing leveis on the order of 
100PPM (parts per million), down from an 
industry practice of 10,000PPM, we needed 
to supplement our traditional quality programs 
with one that encompassed all activities and 
ail levels of the company. Such unprecedent- 


Defective Parts per Million 
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Figure 1. Signetics Quality Progress 


ed low defect levels could only be achieved 
by contributions from all employees, from the 
R and D laboratory to the shipping dock. In 
short, from a program that would effect a total 
cultural change within Signetics in our attitude 
toward quality. 


QUALITY PAYS OFF FOR OUR 
CUSTOMERS 


Signetics' dedicated programs in product 
quality improvement, supplemented by close 
working relationships with many of our cus- 
tomers, have improved outgoing product 
quality more than twenty-fold since 1980. 
Today, many major customers no longer test 
Signetics circuits. Incoming product moves 
directly from the receiving dock to the produc- 
tion line, greatly accelerating throughput and 
reducing inventories. Other customers have 
pared significantly the amount of sampling 
done on our products. Others are beginning 
to adopt these cost-saving practices. 


We closely monitor the electrical, visual, and 
mechanical quality of all our products and 
review each return to find and correct the 
cause. Since 1981, over 90% of our custom- 
ers report a significant improvement in overall 
quality (see Figure 1). 
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Figure 3. 


At Signetics, quality means more than work- 
ing circuits. It means on-time delivery of the 
right product at the agreed upon price (see 
Figure 2). 


ONGOING QUALITY PROGRAM 
The quality improvement program at 
Signetics is based on ''Do it Right the First 
Time". The intent of this innovative program 
is to change the perception of Signetics' 
employees that somehow quality is solely a 
manufacturing issue where some level of 
defects is inevitable. This attitude has been 
replaced by one of acceptance of the fact 
that all errors and defects are preventable, a 
point of view shared by all technical and 
administrative functions equally. 


This program extends into every area of the 
company, and more than 40 quality improve- 
ment teams throughout the organization drive 
its ongoing refinement and progress. 
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Lot Acceptance Rate from Signetics Vendors 


Key components of the program are the 
Quality College, the ''Make Certain" Pro- 
gram, Corrective Action Teams, and the Error 
Cause Removal System. 


The core concepts of doing it right the first 

time are embodied in the four absolutes of 

quality: 

1. The definition of quality is conformance 
to requirements. 


2. The system to achieve quality improve- 
ment is prevention. 


3. The performance standard is zero de- 
fects. 


4. The measurement system is the cost of 
quality. 


QUALITY COLLEGE 

Almost continuously in session, Quality Col- 
lege is a prerequisite for all employees. The 
intensive curriculum is built around the four 
absolutes of quality; colleges are conducted 
at company facilities throughout the world. 


2-5 


"MAKING CERTAIN" - 
ADMINISTRATIVE QUALITY 
IMPROVEMENT 


Signetics' experience has shown that the 
largest source of errors affecting product and 
service quality is found in paperwork and in 
other administrative functions. The ‘'Make 
Certain'’ program focuses the attention of 
management and administrative personnel on 
error prevention, beginning with each employ- 
ee's own actions. 


This program promotes defect prevention in 
three ways: by educating employees as to the 
impact and cost of administrative errors, by 
changing attitudes from accepting occasional 
errors to one of accepting a personal work 
standard of zero defects, and by providing a 
formal mechanism for the prevention of er- 
rors. 


CORRECTIVE ACTION TEAMS 
Employees with the perspective, knowledge, 
and necessary skills to solve a problem are 
formed into ad hoc groups called Corrective 
Action Teams. These teams, a major force 
within the company for quality improvement, 
resolve administrative, technical and manu- 
facturing problems. 


ECR SYSTEM (ERROR CAUSE 
REMOVAL) 


The ECR System permits employees to re- 
port to management any impediments to 
doing the job right the first time. Once such 
an impediment is reported, management is 
obliged to respond promptly with a corrective 
program. Doing it right the first time in all 
company activities produces lower cost of 
ownership through defect prevention. 


VENDOR CERTIFICATION 
PROGRAM 


Our vendors are taking ownership of their 
own product quality by establishing improved 
process control and inspection systems. They 
subscribe to the zero defects philosophy. 
Progress has been excellent. 
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Figure 2. Performance to Schedule On-Time Delivery 


Through intensive work with vendors, we 
have improved our lot acceptance rate on 
incoming materials as shown in Figure 3. 
Simultaneously, waivers of incoming material 
have been eliminated. 


MATERIAL WAIVERS 


1985- 0 
1984-— 0 
1983- 0 
1982- 2 
1981 — 134 


Higher incoming quality material ensures 
higher outgoing quality products. 


QUALITY AND RELIABILITY 
ORGANIZATION 


Quality and reliability professionals at the 
divisional level are involved with all aspects of 
the product, from design through every step 
in the manufacturing process, and provide 
product assurance testing of outgoing prod- 
uct. A separate corporate-level group pro- 
vides direction and common facilities. 
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Quality and Reliability Functions 
® Manufacturing quality control 
@ Product assurance testing 


@ Laboratory facilities —- failure analysis, 
chemical, metallurgy, thin film, oxides 


® Environmental stress testing 
® Quality and reliability engineering 
@ Customer liaison 


COMMUNICATING WITH EACH 
OTHER 


For information on Signetics' quality pro- 
grams or for any question concerning product 
quality, the field salesperson in your area will 
provide you with the quickest access to 
answers. Or, write on your letter-head directly 
to the corporate director of quality at the 
corporate address shown at the back of this 
manual. 


We are dedicated to preventing defects. 
When product problems do occur, we want to 
know about them so we can eliminate their 
causes. Here are some ways we can help 
each other: 
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@ Provide us with one informed contact 
within your organization. This will 
establish continuity and build confidence 
levels. 


@ Periodic face-to-face exchanges of data 
and quality improvement ideas between 
your engineers and ours can help 
prevent problems before they occur. 


@ Test correlation data is very useful. 
Line-pull information and field failure 
reports also help us improve product 
performance. 


@ Provide us with as much specific data 
on the problem as soon as possible to 
speed analysis and enable us to take 
corrective action. 


@ An advance sample of the devices in 
question can start us on the problem 
resolution before physical return of 
shipment. 


This team work with you will allow us to 
achieve our mutual goal of improved product 
quality. 


MANUFACTURING: DOING IT 


RIGHT THE FIRST TIME 


In dealing with the standard manufacturing 
flows, it was recognized that significant im- 
provement would be achieved by '‘'doing 
every job right the first time’, a key concept 
of the quality improvement program. During 
the development of the program many pro- 
found changes were made. Figure 4, Logic 
Products Generic Process Flow, shows the 


result. Key changes included such things as 


implementing 100% temperature testing on 
all products as well as upgrading test han- 
dlers to insure 100% positive binning. Some 
of the other changes and additions were to 
tighten the outgoing QA lot acceptance crite- 
ria to the tightest in the industry, with zero 
defect lot acceptance sampling across all 
three temperatures. 


The achievements resulting from the im- 
proved process flow have helped Signetics to 
be recognized as the leading Quality supplier 
of Logic products. These achievements have 
also led to our participation in several Ship-to- 
Stock programs, which our customers use to 
eliminate incoming inspection. Such pro- 
grams reduce the user cost of ownership by 
saving both time and money. 
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WAFER 
FABRICATION 


wen nee ee nec en ener rene SCANNING ELECTRON MICROSCOPE CONTROL 


Wafers are sampled daily by the Quality Control Laboratory from each fabrication area and subjected to SEM 
analysis. This process control reveals manufacturing defects such as contact and oxide step coverage in the 
metalization process which may result in early failures. 


DIE SORT VISUAL ACCEPTANCE 


Product is inspected for defects caused during fabrication, wafer testing, or the mechanical scribe and break 
operation. Defects such as scratches, smears and glassivated bonding pads are included in the lot 
acceptance criteria. : 


PRE-SEAL VISUAL ACCEPTANCE 


Product is inspected to detect any damage incurred at the die attach and wire bonding stations. Defects such 
as scratches, contamination and smeared ball bonds are included in the lot acceptance criteria. 


STABILIZATION BAKE PRECONDITIONING 


Plastic molded devices are baked to stress wire and die bonds and help eliminate marginal devices. It also 
ensures an optimum plastic seal to enhance moisture resistance. Hermetic devices are baked to ensure the 
elimination of any remaining cavity moisture. 


Oh > eer ae Sar ae caste Mate eet Sa TEMPERATURE CYCLING 


Using MIL-STD-883 Method 1010.1 Condition C devices are cycled from cold to hot temperatures imposing a 
very severe stress which weakens loose bonds and package seals without degrading good devices. A 
loosened bond is later detected during 100% electrical tests. 


Oi eet ek SEAL TESTS 


Hermetic package seal integrity is ensured by 100% gross leak testing. 


O- tae at 100% ELECTRICAL TEST 


Every device is tested for functional and AC/DC parameters at high temperature with guard bands to assure 
performance to data sheet limits. 


Oo 


sdhendeapugsteesee tes BURN IN (SUPR II LEVEL B OPTION) 


Devices are burned in for 21 hours at 155°C maximum junction temperature. 


(oe SYMBOL 


Devices are marked with the Signetics logo, device number and date code or custom symbol per individual 
specification requirements. 


ween etn e renee nen e een eee VISUAL. 
All products are 100% visually inspected per the requirements specified in Signetics or customer documents. 


O09 


caer er ec ee re enn enn ccean 100% PRODUCTION ELECTRICAL TESTING 


Every device is tested for functional and AC/DC parameters at 25°C with guard bands to assure 
performance to data sheet limits. 


OQ «—-—  BbatweaSaeceureeen ncn FINAL QUALITY ASSURANCE GATE 


The final QA inspection step guarantees that the specified mechanical and electrical AQL's have been met. 
Every shipment is sealed and identified by QA personnel. 


NOTE: The items on this flowchart do not all happen in the same sequence for all products. 


Figure 4. Logic Products Generic Process Flow 
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As time goes on the drive for a product line 
that has Zero Defects will grow in intensity. 
These efforts will provide both Signetics and 
our customers with the ability to achieve the 
mutual goal of improved product quality. 


The Logic Products Quality Assurance de- 
partment has monitored PPM progress, which 
can be seen in Figure 5. We are pleased with 
the progress that has been made, and expect 
to achieve even more impressive results as 
the procedures for accomplishing these tasks 
are fine tuned. 


The real measure of any quality improvement 
program is the result that our customers see. 
The meaning of Quality is more than just 
working circuits. It means commitment to On 
Time Delivery at the Right Place of the Right 
Quantity of the Right Product at the Agreed 
Upon Price. 


February 1986 


Defective Parts per Million 
in Thousands 
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Figure 5. 
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Logic Products AOQ (Average Outgoing Quality) 
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INPUT STRUCTURES 

There are six types of input structures that 
are commonly employed in TTL families: 
diffusion diode, Schottky diode, multiple emit- 
ter, Schottky-diode cluster, PNP, and NPN. 
Each of these is discussed below. Some of 
them are not used in FAST circuits for rea- 
sons which are discussed. 


The diffusion diode input is most often used 
with FAST circuits. The input diode is labeled 
as [)1 in Figure 1. There can be more than 
one of them if NAND logic is to be performed. 
In the oxide-isolated processes these are 
base collector diffusions. Each input pin also 
has a Schottky clamp diode D2. This diode is 
star:dard for most TTL circuits, and is includ- 
ed to limi negative input voltage excursions 
thal are yenerally the result of inductive 
undershoot. 


10042308 


= 


The static diode input function of voltage 
versus current is shown in Figure 2. If the pin 
voltage is negative, most of the relatively high 
negative current flows through the ciamp 
Schottky D2. At OV the current flows from 
Vow through R1 and D1 to the pin. Switching 
from a logic LOW level to a logic HIGH level 
occurs when the input pin voltage rises high 
enough to force the current from the D1 path 
to the Q4 - Q2 -- Qi path. This happens when 
the base voltage of transistor Q3 is at three 
base-emitter drops (8Vgr), and the pin is at 
2Ve_e, which is the standard FAST threshold 
switching voltage. At this voltage the input 
current is very small, just the leakage currents 
of diodes Di, D3 and clamp diode D2. The 
current remains at this small, positive value 
until breakdown voltage is reached. 


| 
| 
| 
| 
| 
| 
Figure 1. Diode Input 


Transistor Q3 and resistor R2 provide a 
current gain by increasing the amount of 
current available to Q2 and Q1 when the pin 
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voltage is high. R3 bleeds current off the 
base of Q2 to pull it low when the pin voltage 
is low. D3 speeds up this process during the 
HIGH-to-LOW pin transition. When the 
switching transients are over, D3 is reverse 
biased. 


INPUT CURRENT (uA) 


te 


INPUT VOLTAGE (¥) 
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Of Voltage VS Current 


i 
} 
| 
Figure 2. Static Diode input Function | 


The current of Figure 2 is scaled for the case 
where the pin is required to pull down a single 
10KQ resistor R1 (20uA maximum in the 
HIGH state and 0.6mA maximum in the LOW 
state), which is defined as a standard FAST 
Unit Load (UL). For some parts, pin current 
can exceed a UL, especially in the logic LOW 
state. This will happen if the pin must sink the 
current frorn more than one R1 resistor, or if 
the value of R1 is less than 10KQ, which will 
be the case if the capacitance at the base of 
the transistor Q3 is too large for the required 
switching speed. in this event, the actual 
number of ULs is listed for each input in the 
specification sheet for the part. Note that a 
UL as defined here is less than the normally 
defined Schottky TTL Unit Load; the correla- 
tion is one Schottky Unit Load = 1.67 ULs. 
This is an important point to remember for 
fan-in and fan-out calculations in systems that 
mix FAST with other TTL families. 


The Schottky diode input is shown in Figure 
3. its function is much the same as the 
diffusion diode input, except that the switch- 
ing threshold voltage is lower by the Schottky 
diode forward drop, about 500mV. Because a 
higher threshold voltage is usually advanta- 
geous from a noise-margin standpoint in high- 
speed systems, the Schottky diode input is 
not normally used with FAST, 
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Figure 3. Schottky Diode lvapuut 
The multiple-ornitfer inpul is shown in Figure 
4. lts function is also much the sare as ihe 
diffusion diode input, Gui wrth the base-emit- 
ter junction used instead of the base-collecior 
junction. in some respects this is a better 
choice for nigh-sueed iogic, bub ft has cone 
serious limitation which is ine emittar-base 
breakdown voltage thal may be as low as SV, 
This tow breakdown allows @ high laut cur- 
rent to flow through the G2 - Git base ernitter 
path which cannot be timited to an accepl- 
able value with a series resistar, 
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Figure 4. Multiple-craitter input 
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1 Figure 5. Diode Cluster Input | 
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The diode cluster input (Figure 5) looks like a 
multiple-emitter input, except that its break- 
down voltage is higher because separate 
Schottky junctions are used instead of a 
transistor. It has limited use in FAST circuits. 


The PNP input (Figure 6) in various forms has 
found wide acceptance in low power Schottky 
logic because it provides a high-impedance 
input which is desirable in some applications. 
It has not been used in FAST circuits because 
the early oxide isolated processes do not 
provide a fully suitable PNP device. This is not 
the case now, particularly with new processes 
aimed at relatively large chips, which may use 
the PNP input for those applications where 
input current must be very low for input 
voltages that may exceed Voc. The PNP 
transistor Q3 is fabricated with the P-type 
substrate as the grounded collector, the N- 
type Epi as the base, and the P-type normal 
base diffusion as the emitter. The process 
must be tailored to provide a suitable current 
gain for this vertical structure and must have 
provision to remove the considerable sub- 
strate current without an appreciable rise in 
substrate voltage. Q3 functions as an emitter 
follower for pin voltages low enough to pro- 
vide an emitter-base forward bias. This oc- 
curs at an emitter voltage below the 3Vp_ 
value provided by the D3~Q2-Q1 stack, 
and gives the desired 2Vpe pin threshold. At 
pin voltages above this value, Q3 turns off 
and the current through Fi1 is directed to 
Q2-—Q1 through D3. The Schottky diode D2 
speeds up the HIGH to LOW transition if the 
pin voltage fails more rapidly than the base of 
Q2; otherwise, D2 is off. In cormparison with 
the NPN input, the PNP input has: 1) lower 
input current above Voc 2) higher input cur- 
rent above threshold, 3) a slower switching 
speed, and 4) a larger pin transition current. 
The first trait may be advantageous in some 
applications. The last three traits are general- 
ly not advantageous. 
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Figure 6. PNP Input 


The NPN input is shown with two variations in 
Figures 7a and 7b. It has limited use in 
standard TTL circuits, and is used in selected 
FAST devices, especially where its superior 
high-impedance input characteristics are use- 
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ful. A typical plot of static input current versus 
input voltage is shown in Figure 8. There are 
some significant differences between this 
function and that of the diffusion diode input 
shown in Figure 2, the most important being 
the much lower input current in the region 
from OV to threshold, and the controlled 
increase of input current above Vcc. In Figure 
7a Ref 2 is set to 2Vge plus one Schottky 
drop. 


TC04170S 


Figure 7a. NPN input 
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Figure 7b. NPN Input 


When the pin voltage is negative, the large 
negative clamp current is supplied through 
the clamp Schottky diode D3. For positive 
voltages, from OV to the switching threshoid 
of 2Vge, Q1 is off, and the input current |) is 
very smail, just the leakage current of Q1, D2, 
and D3 with low reverse bias. As the input 
voltage rises above 2Vpr, Q1 turns on and 
the current that had been flowing through D4 
now flows through Q1, and blocking Schottky 
diode D1 to Voc. The value of this current is 
determined by the current source transistor 
Q2 with its base connected to voltage refer- 
ence Vcs, and by the size of the emitter 
resistor R2. The current is nearly constant 
within the normal operating range of input 
voltages, and has a typical value of 0.1mA to 
1.0mA. The pin must supply only a small 
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fraction of this bias current, the ratio of Q1 
collector current to base current being the 
bipolar 8 factor. Typically, 14, base input 
current is less than 20uA in the voltage range 
from OV to Vcc. This value is the specification 
for a standard FAST NPN Unit Load. As in the 
diode input case, if larger currents are need- 
ed to reduce delay times or to provide for 
multiple-input transistors connected to the 
same pin, the specification sheet for the 
particular device will identify the input pins 
which have NPN ULs larger than one, and will 
list their values. 
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INPUT VOLTAGE (V) 
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Figure 8. NPN Input Characteristics 
(Not To Scale) 


In normal operation, the pin voltage will be 
limited in the negative direction by the diode 
clamp D3, and will be less than Vcc in the 
positive direction. The actual input voltage 
may exceed Vcc for three reasons: there may 
be inductive overshoot in badly terminated 
systems; the Vcc pin may be floating or 
grounded; or the input pin may be forced high 
by electrostatic discharge or incoming inspec- 
tion testing. 


For the inductive overshoot case, when the 
pin voltage exceeds Vcc, part of the Q1 
collector current begins to flow from the pin 
through limiting resistor R1 and Schottky 
diode D2. The current from Vcc through D1 
decreases by exactly this amount, since Q2 is 
a constant current source. As the voltage 
continues to rise, D1 becomes reverse biased 
and prevents high currents flowing from the 
pin into Vcc. All the Q2 current flows into the 
pin through the R1 -D2-Q1-Q2-R2 path 
to ground. As stated before, this current is 
typically small, in the range of 0.1mA to 
1.0mA, and nearly independent of pin volt- 
age, as shown by the |; plateau in Figure 8. |, 
provides a clamping action to ground for pin 
voltages in excess of Vcc, and this is usually 
desirable to reduce overshoot. 


For the case where Vcc is grounded or 
floating, the input current is nearly zero for 
positive voltages between zero and approxi- 
mately 7V. The conducting path through 
R1-D2-Q1 is available, but the current 
source Q2 will be shut off because, without 
Voc drive, the Q2 base reference Vcs will be 
at OV. This is a standard set up for incoming 
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inspection. For the incoming inspection test- 
ing case where Vcc is connected to a 5V 
source the response is shown in Figure 8. 
The current remains on the Q2-limited pla- 
teau until the pin voltage is high enough to 
cause non-destructive collector-emitter 
reach-through of Q2. At this point, input 
current increases as the pin voltage rises, 
and R1 functions to limit this current and 
prevent damage to Q2. 


The electrostatic discharge case is similar to 
the incoming inspection case except that Q2 
may be off if the Vcc pad is floating, in which 
case it breaks down at a slightly higher 
voltage. The NPN input produces reach- 
through at a relatively low voltage compared 
with the diode input. The effect of this non- 
destructive reach-through is to greatly in- 
crease the ability of the device to survive 
electrostatic discharge. The discharge cur- 
rent is passed through the chip at a relatively 
low power dissipation, and this is shared by 
elements R1, D2, Q1, Q2 and R2, so that 
none of them dissipate enough power to do 
damage. By way of contrast, with a diode 
input, the clamp Schottky diode breaks down 
at high voltage with high dissipation in a 
localized area, and may suffer damage. 


Another advantage of the NPN input is its 
ability to interface on the chip to either a 
conventional TTL interior design, or to the 
increasingly popular current-mode_ interior 
logic. The conventional TTL interface is 
shown in Figure 7b. In this case the Q2 
current source is designed to provide suffi- 
cient current to insure that in the LOW state, 
with current flowing through the R3 - D4 - Q2 
path, the base-emitter stack of Q3-Q4 is 
shut off. The 2Vg_e input threshold is set by 
the forward drops of Q1, D4, Q4 and Q3. 


The current-mode logic interface is shown in 
Figure 7a. The output voltage is the drop 
across R3, and is referenced to Vcc (or some 
on-chip regulated voltage lower than Vcc) as 
is required for current-mode logic. For this 
case, voltage reference REF2 is normally 
fixed at 2Vge + 1 Schottky drop to provide a 
pin threshold voltage of 2Vge. In fact, REF2 
can be tailored to set the switching threshold 
voltage to any desirable level; it can be set to 
something other than an integral number of 
base emitter drops, or it can be designed to 
reduce the sometimes undesirable tempera- 
ture variations of input threshold. 


INPUT CONSIDERATIONS 


Input Resistance 

Many standard TTL devices, and the majority 
of FAST devices available to date, have diode 
or equivalent input structures with static cur- 
rent functions similar to those shown in Fig- 
ure 2. At voltages above switching threshold 
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the input junctions are reverse-biased and 
sink very little current, typically less than a 
microampere. At voltages below threshold, 
the inputs supply current to a positive source, 
and TTL designs accomodate this with a 
driver that sinks current when its output is 
positive but low. The maximum current the 
diode-type input supplies in the LOW state 
occurs at maximum Vcc with a minimum pull- 
up resistor value (all resistor values can vary 
due to process inconsistencies). This maxi- 
mum input current is specified to be less than 
600A for the majority of FAST devices if the 
input voltage (Vix) is 0.5V. If a driver cannot 
sink the necessary current for a particular 
number of loads, the system designer must 
either add a buffer circuit designed to drive 
with higher current, or switch to loads that 
have high impedance NPN inputs. These are 
available on many Signetics FAST designs, 
and are specified to have input current less 
than 20uA over the full switching range from 
OV to Vcc. Typical input current for the NPN 
structure at room temperature is less than 
1yA below switching threshold voltage, and 
3yuA above threshold. 


Input Capacitance 

Input capacitance, measured using a small- 
signal variation about a static DC operating 
point, is usually least for the NPN, next lowest 
for the diode, and highest for the PNP. When 
one includes the added capacitance of the 
elements common to each input, such as the 
pin, pad, bond wire, and clamp Schottky- 
diode, the percentage difference for total 
static input capacitance for any of the three 
types of inputs is not very large. 


Dynamic Input Current 

In many applications the total current an input 
pin draws during a switching transition is a 
more important consideration than its input 
Capacitance. This dynamic input current is 
often larger than the value of static capaci- 
tance would predict because each of the 
three types of input structure normally in- 
cludes some sort of speed-up mechanism, 
usually a ''kicker'' Schottky diode, connected 
to an internal node of the circuit. The kickers 
deliver current, related in a non-linear way to 
input edge-rates. High dynamic input current 
does not always equate to fast circuit switch- 
ing. NPN inputs are usually faster than diode 
or PNP inputs, but in general have the lowest 
total dynamic current, followed by the diode 
input, and then the PNP which is highest. The 
percentage differences for dynamic current 
tend to be larger than the respective differ- 
ences for static capacitance. 


Switching Threshold Voltage 

The FAST input switching threshold voltage is 
set quite high for TTL at two base-emitter 
junction forward-bias drops. FAST input struc- 
tures have enough gain that the voltage 
range in which they switch from one state to 
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the other, as shown by a static DC transfer 
function curve, is completed within about 
100mV of the 2Vpe threshold. For a typical 
part at room temperature, Vee is about 
800mV, and the switching threshold is nomi- 
nally at 1.6V; the static transfer range uncer- 
tainty of about 100mV gives a nominal thresh- 
old for solid LOWs and HIGHs of about 1.55V 
and 1.65V respectively. The FAST threshold 
voltage was chosen higher than other TTL 
families to give a larger noise margin with 
respect to ground, and to be more nearly 
centered in the region where a FAST output 
driver stage switches with maximum edge 
rates, which occurs between about 0.6V and 
2.6V. 


Because the FAST threshoid is set by the 
base-emitter junction voltage, it is dependent 
on junction temperature and current density. 
Vee increases by about 1.2mV for each 
degree C drop in junction temperature; cur- 
rent density changes by about a decade for a 
60mV change in Vee. The total variation due 
to processing differences, temperature, and 
current density is about 150mV per junction, 
or 300mV total change in input threshold to 
give limits of 1.25V LOW and 1.95V HIGH. 
The FAST Vi, and Vi, limits are 0.8V and 
2.0V respectively ... a tight spec for Vy. 


HYSTERESIS CONSIDERATIONS 
The following discussion of hysteresis, DC 
noise margin, and AC noise immunity in high- 
speed TTL circuits is reprinted with the per- 
mission of Fairchild Camera and Instrument 
Corporation. 


The inclusion of hysteresis circuitry into a 
logic design has two basic aims: improved DC 
noise margin and improved AC noise immuni- 
ty. This is accomplished through the use of 
negative feedback which changes the input 
threshold of a device depending on its output 
state. Figure 9 shows an octal buffer design. 
Hysteresis is provided by circuitry Q2, Q3, Q4 
and associated resistors and diodes. The 
output state is sensed by the voltage on the 
collector of Q7. The positive input threshold is 
established by 
Vi+ = Vee(Q10) + V(R7) + Vee(Q5) 
+ Vpe(Q1) = V(D2) 


and the negative input threshold is estab- 
lished by 
Vi = Vee(Q10) + V(R7) + Vee(Q5) 
+ Vsat(Q2) - V(D2) 


From this we can see that the input hysteresis 
is: 
AIR(R7) + Vge(Q1) — Vsat(Q2) 


These voltages are, of course, temperature 
dependent and do not track well. Propagation 
delay from input to output is typically 3.0ns at 
25°C but the propagation delay from input to 
threshold change is 6.Ons due to the low drive 
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current levels of the hysteresis circuitry. The 
effects of this we will see later. 


The inclusion of hysteresis circuitry does 
improve the typical DC noise margin of FAST 
somewhat. Due to test difficulties, the hyster- 
esis threshold voltages are not specified so 
the guaranteed DC noise margins are no 
better than standard FAST inputs. In consid- 
ering the benefits of improved DC noise 
margin it is worthwhile to compare various 
TTL families. As Table demonstrates, the DC 
noise immunity of a standard FAST gate 
exceeds that of an LS gate with hysteresis. 


| Noise 
| Margin* 0.7 | 1.2 | 1.0 | 1.3 {Volts 


*Logic LOW noise Margin, Typical Vo, = 0.3V 


Table 1 


Typical Gate 
input 
Threshold 


Typical DG 


Before covering the effects of hysteresis on 
AC noise immunity, it is important to cover the 
topic of ground/Vcc bounce since it plays an 
important role in the AC behavior of a logic 
gate. Ground bounce is a phenomenon where 
the internal ground of a device differs from 
that external to the device. It is proportional to 
output switching edge rate, output load and 
package inductance. As technology improves 
propagation delays decrease. For reduced 
propagation delay to be effective on voltage 
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ENABLE 


Figure 9. Enable 


switched technology (TTL structures) then 
edge rates must increase. Thus for a given 
package and load, faster edge rates generate 
more ground/Vcc deviation. 


To quantify the situation, take a loaded bus- 
line driven from part way along the bus. The 
driver will see two stub lines in parallel which 
for this example has an effective impedance 
of 3082. A FAST output will switch from 3.4V 
to 0.4V, a swing of 3.0V, in 2.5 to 3ns. This 
will result in an output current of 100mA for 
the duration of the edge transition. All this 
current must flow in the ground lead of the 
package. A 20-pin plastic package has a 
ground/Vcc pin inductance of 10nH (a ce- 


4 
3 
VOLTS 2 


1 
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ramic package ground/Vcc inductance is 
24nH). The ground pin of the chip will deviate 
from the external ground by: 


V = Ldl/dt 


For this example L = 10nH, di = 100mA, and. ': 


dt = 3ns. So V=300mV. This voltage will 
move the chip ground as shown in Figure 10. 


The effects of hysteresis and ground bounce 
on AC noise immunity are best explained 
through a series of voltage waveforms. Figure 
11 shows ideal input and output waveforms. If 
all signals in a system environment were this | 
clean, there would be little need for hysteresis 
circuitry. Figure 12 shows an input waveform 


OUTPUT 


TIME (ns) 


CHIP GROUND 


TIME (ns) 


OP02320S 


Figure 10 
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with a kink in the threshold region caused by 
a poorly terminated line, and/or poor decou- 
pling at the driver. The double crossing of the 
input threshold has caused a glitch in the 
output waveform. Ideally, the incorporation of 
hysteresis circuitry in a receiver would im- 
prove AC noise immunity and prevent the 
glitched output by changing the input thresh- 
old as soon as the output begins to switch. 
However, Figure 13 shows that the change in 
input threshold occurs after the output begins 
to switch. 


We now need to consider the effects of 
ground/Vcc bounce. Figure 14 shows the 
effect of a single output switching on internal 
threshold and output waveform. Comparing 
Figures 13 and 14 we see that output wave- 
form distortion is worse. This effect increases 
with multiple output switching until a limiting 
factor is reached. This limiting factor is 
caused by reduction of effective Voc to the 
chip, giving reduced output drive capability 
and reduced edge rates. The effective chip 
Voc self limits at approximately 2.6V. The 
edge rate to 1.5V can be predicted by the 
formula 
At = AIL 1/V 


where | = total of all output source and sink 
currents plus 5mA per output 
switching, 
L = ground or Vcc inductance and 
V =voltage drop from nominal (i.e. 
5 - 2.6 = 2.4V) 


There is yet another complexity in the interac- 
tion of ground bounce and hysteresis circuit- 
ry. It is possible that under the right set of 
conditions the output waveform can actually 
oscillate as a result of the internal feedback 
mechanisms and package inductances. With 
multiple outputs switching ground bounce can 
be sufficiently severe that a non-switching 
input can have its threshold, as referenced to 
the external ground, cross a high or low input 
condition and cause its output to glitch. Fig- 
ure 15 shows this effect when seven of the 
eight inputs receive the input shown in the 
upper trace. The center trace shows the 
output to be expected at the seven switching 
outputs; the bottom trace shows the effective 
input threshold against high and low levels. 
As can be seen, this crosses both high and 
low input levels and under these circumstanc- 
es this output would most likely glitch. 


Conclusions 

DC noise margins for standard FAST input 
structures equal that of older TTL technolo- 
gies which incorporate hysteresis circuitry. 
Further, increasing AC noise margin is incon- 
sistent with other goals in a high-speed TTL 
family. It is therefore necessary to prevent 
input waveform distortion in threshold regions 
through proper circuit design in high perfor- 
mance bus environments. 
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Figure 13 


The incorporation of hysteresis circuitry into 
high performance TTL logic provides few user 
benefits and can actually create more system 
problems that it solves. The added circuitry 
consumes power, slows down logic delays 
and increases input loading. Input hysteresis 
is also very difficult to test on high-speed 


automatic production test equipment, thus 
adding to product cost. 


Because of these disadvantages, Signetics 
has designed hysteresis only into devices 
which are specifically designated as Schmitt 
Triggers. These parts are the 74F13, 74F 14, 
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and 74F132. All other part types have elimi- 
nated hysteresis as a design feature. 


ELECTRO-STATIC DISCHARGE 
(ESD) CONSIDERATIONS 


It is universally true that no bipolar integrated 
circuit process can provide devices with such 
high breakdown voltages that they are able to 
simply stand off ESD without some structure 
punching through or breaking down. The 
necessary condition for survival when this 
occurs is that the energy dissipation in any 
volume of the chip must be kept low enough 
that neither the silicon nor the interconnect- 
ing metal can melt. This can be accomplished 
in two ways: the breakdown voltage should 
be as low as practical, consistent with normal 
circuit operation, and the energy should be 
dissipated in as large a volume as is possible. 
Circuit components that are particularly sensi- 
tive to charge damage must be protected by 
structures that are less fragile. All Signetics 
FAST parts are designed with these require- 
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ments in mind, and although, as a rule of 
thumb, a sophisticated oxide isolated process 
used to fabricate these parts tends to be 
more ESD damage-prone than a junction 
isolated process, FAST is about as rugged as 
other TTL families in general. If FAST parts 
are handied with the same care afforded any 
other high-technology parts, they will not be 
damaged. 


ESD sources usually fit into one of two 
categories: people or other objects, that have 
accumulated static charge may touch the 
parts; or they generate their own charge, as is 
the case when a circuit makes sliding contact 
with an insulator. In the first instance, static 
voltages tend to be high, over 1000V, and 
discharge is usually limited by relatively high 
series resistance. In the second case, volt- 
ages are lower, around 200V, but there is 
very little series resistance to limit discharge 
current. Both possibilities are simulated with 
discharge models that are used in the majori- 
ty of the test set-ups, and parts are designed 
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in a way to improve survival for both ESD 
conditions. 


Experience has shown that inputs of TTL 
circuits are much more likely to suffer ESD 
damage than outputs. Since negative volt- 
ages are discharged through clamp ground 
diodes with low chip dissipation, only voltages 
positive with respect to substrate ground are 
apt to produce input damage. 


Circuits with diode inputs have a positive 
voltage breakdown in the relatively high range 
of from 15V to 25V. Schottky diodes connect- 
ed to an input pin usually break down before 
junction diodes, and if they are stressed 
beyond their limits the Schottky diodes usual- 
ly sustain damage in the corners. A diffusion 
guard-ring around the diode increases the 
uniformity of the breakdown, and as a result 
maximizes the dissipation volume at break- 
down and increases the ability of the device 
to survive ESD. All Signetics FAST circuits 
have guard-rings on Schottky diodes that 
connect to input pins. 


NPN inputs are designed to have low holdoff 
voltage for positive voltages in excess of Vcc. 
Under static discharge the input structure 
forward biases, and the current-source tran- 
sistor conducts the ESD current to substrate 
with a relatively low collector-emitter reach- 
through voltage. The input current for normal 
operation is low enough that a series limiting 
resistor can be added; this limits ESD current, 
especially for the case where the ESD source 
has no appreciable series resistance itself. 


An additional input structure is available for 
environments where high positive voltages 
can occur even after a circuit is connected to 
a PC board. Designed specifically to limit 
overshoot in transmission line systems, these 
inputs have a hard clamp to ground at a 
voltage slightly above Voc Max. Because this 
clamping action occurs at low voltage, and 
because the clamp is designed to handle high 
current, the ESD sensitivity is minimal; the 
input is as rugged as a standard TTL output. 


FLOATING INPUTS 

FAST inputs should not be allowed to float. 
All unused inputs, even those on unused 
gates, should be tied to a voltage source of 
relatively low impedance that will get them 
out of the logic picture and out of trouble. For 
a LOW input this can be ground, or the output 
of a permanently low driver. For a HIGH input 
this can be Vcc, protected by a series resistor 
if circuit damaging voltage spikes are possible 
in the system, or a permanently high driver. 


Properly tied HIGH or LOW, inputs will not 
pick up enough spurious noise to cause 
problems. If they are allowed to float, the 
results can be disastrous. Floating diode 
inputs usually pull to within a few Mv of 3Ve_e 
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above ground ... a Vg¢ above threshold. The 
input voltage will fall about 1V per 0.1mA of 
current that is capacitively coupled from an 
adjacent LOW-going pin. Since pin-to-pin in- 
put capacitance is in the order of one pF for 
an IC in a PC environment, an adjacent pin 
falling at 1.0V/ns couples in about 1.0mA of 
current, enough to switch the input to a LOW 
state for as long as the current lasts. The 
normal FAST circuit response will be to 
switch, or oscillate. The problem is even 
worse for high impedance low capacitance 
NPN or PNP inputs. In this case the static 
voltage to which they float is determined in 
part by leakage, and is not predictable. 


To reiterate, FAST inputs must not be allowed 
to float. To do so is to invite serious system 
problems. 


OUTPUT STAGES 

The purpose of the output stage is to supply 
current to a load to force it to a HIGH state or 
to sink current from the load to force it to a 
LOW state. The speed at which the load can 
be switched from one state to the other 
depends on how much supply current or sink 
current is available from the output driver. 
There must be an amount in excess of that 
which is required to maintain the static load 
voltage, and it is the excess current that is 
available to charge or discharge the load 
capacitance. Most FAST circuits are de- 
signed to fit into one of two categories, based 
on output drive capability; the normal output 
stage, and the buffer driver which can supply 
approximately twice as much current. 


Both normal drivers and buffers may be 3- 
State, which means that, in addition to LOW 
and HIGH states, they can be forced to a 
high-impedance OFF state as a third possible 
choice. This allows multiple components to 
be connected to a bus simultaneously, with 
only the single-selected device providing ac- 
tual drive capability. 


The basic components of an output stage are 
shown in Figure 16. 


The pull-down driver components sink load 
currents to force a LOW state at the output 
pin; the pull-up driver components supply 
current to force a HIGH state. The control 
components turn on the selected driver and 
turn off the nonselected driver in response to 
the logic input signal. For 3-State parts, the 
control components turn off both drivers if the 
3-State control signal is active. The output 
Schottky clamp is included to suppress induc- 
tive undershoots, and is a part of every FAST 
circuit. The load requires a static current to 
keep it in either a logic HIGH or LOW state. 
The drivers must also charge and discharge 
the load capacitance C,, which is generally 


February 1986 


LOGIC INPUT 


CONTROL | 
COMPONENTS | 


ON-CHIP 


3-STATE 
INPUT 


one of the major factors that influence switch- 
ing speed. 


Since, to a large extent, they function inde- 
pendently of each other, the pull-up driver, 
pull-down driver, and contro! blocks are dis- 
cussed independently. 


‘PULL-UP DRIVERS 


Open Coilector 

The simplest pull-up driver consists of no 
more than a fixed pull-up resistor tied to Voc. 
For this case, the control stage interacts only 
with the pull-down driver. in the LOW state, 
this must sink the current from both the pull- 
up resistor and load. In the HIGH state, the 
pull-up resistor must supply all of the load 
current. Most often, the pull-up resistor is not 
physically part of the integrated circuit chip 
itself, but is added externally. In this case the 
only circuit element connected to the output 
pad (in addition to the ever-present Schottky 
clamp) is the collector of the pull-down driver 
transistor, hence the name ''open-collector." 
Parts with this output stage can be tied 
together for bus applications. 


lf any of the connected pull-down stages is 
active, it will pull the bus LOW; only if all of 
them are off can the external resistor pull the 
bus HIGH. This action provides a ''wired" 
logical function that is free in the sense that 
no additional components are required to 
achieve it. Some open-collector FAST parts 
also have 3-State inputs that serve to disable 
output pull-down stages regardiess of the 
action of the normal logic function. 


The open-collector output voltage depends 
on the load, the value of the pull-up resistor, 
and the voltage to which this is connected. If 
the resistor value is low, the output will rise to 
nearly the full value of the pull-up source 
voltage; in particular, the open-collector out- 
put can rise to Vcc, a voltage higher than that 
obtainable with a standard Darlington totem- 
pole pull-up. 
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Figure 16. Output Stage Basic Components 
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High-drive open-collector parts are ideal as 
drivers for terminated transmission lines. In 
this application the line is terminated at the 
receiving end with a resistor network that 
provides the proper impedance and an equiv- 
alent source voltage of about 3V. The circuit 
pull-down drive sinks the termination current 
through the line at relatively low chip power 
dissipation when it is on. When it is turned off, 
the line pulls the output high, charging the 
stray capacitance from an impedance equal 
to the line characteristic impedance. Since 
the current is supplied by the line, the chip 
power dissipation falls. Very fast rise times 
approaching ins can be obtained with this 
scheme. Rise times, in general, for open- 
collector outputs are determined by the RC 
product of the pull-up resistor and the stray 
capacitarice, and are limited only by the 
ability of the chip to pull the load low. 


The list of available Signetics parts designed 
for low impedance terminated driver applica- 
tions includes the 74F3037, 74F3038, and 
74F3040 which are all available in 20 pin 
packages with center power pins and multiple 
Vcc and Ground pins to reduce inductance 
related ground noise to an acceptable level. 
Octal and open collector options are in de- 
sign and will be available in 1986 in 24 pin 
Slim DIP packages. 


Standard Darlington 

Most FAST pull-up drivers use dual transis- 
tors, corinected as shown in Figure 17a, with 
the emitter of the first device Q, delivering 
current to the base of the driver Q,. This 
configuration is called a Darlington circuit and 
provides a composite current gain nearly as 
large as the product of the current gains of Q, 
and Qa. 


The major advantage of the Darlington pull 
up, aS compared to the open collector, is that 
the pin is actively pulled high by the emitter- 
follower action of Q, which is capable of 
supplying large currents to quickly charge 
output capacitance. Despite the large output 
current that is available, the drive require- 
ments of Q, are low, so that the voltage drop 
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across FR, is srnall, and the pad will pull up to 
a voltage nearly as high as Voc ~- 2Vpe. 
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For the case where the pin voitage is high, 
the phase-splitter transistor Q, ts off, and the 
base of Q, is pulled high by resistor Ry. The 
current which flows through Rez is just suffi- 
cient to provide base drive to Qp. The base 
voltage of Qp will be just slightly below Vcc, 
and the output pin voltage will be less than 
this by the sum of the Vgc drops of Qp and 
Giz, both of which are on. Most of the base 
current for Q, and the current through pull- 
down resistor Ry, is supplied from Vec 
through R, and Qp,. Qp, has a Schottky clamp 
to prevent saturation when the current 
through R, is large. Resistor R, limits the 
amount of current flowing from Ver trough 
OQ), to a value small enough that Q, will not be 
damaged if the output pin is accidentally 
grounded for a short period of time. This short 
circuit output current is called Ins. and its 
Value is approximately the maximurn current 
available to charge the output capacitance at 
the beginning of a LOW-io-HIGH transition. 
The minimum current available when the pin 
has reached the minimum quaranteed high 
voltage Voy is called output high current 
(low), and is specified to be either 1mA or 
3mA, depending on the type of driver. The 
maximurn output voitage that the pull-up driv- 
er can achieve occurs at maximum Vcc, and 
at high temperatures with corresponding low 
values of transistor Vee and high current gain. 
Conversely, the minimum high voltage occurs 
at low Voc and iow temperatures. 


in the LOW state, the pull-down driver Qgq is 
on and the pin voltage is the Qg saturation 
voltage Vsat. Qe is on and its collector 
resistor Ri, is pulled down to Vege + Vsa~t; the 
Vee of Qy, Vsatr of Qe. Qy is alse on, with its 
emitter at Vsar, and the current through Rp is 
iow. The base-emitter voltage of Q, is nearly 
zero and Qa, is off. 


The rate at which the pull-up driver can force 
a LOW-to-HIGH transition depends on a num- 
ber of factors. The first, and obvious, consid- 
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eration is that the control components must 
turn off the pull-down driver very quickly. 
During the short time that both pull-up and 
pull-down are on, there is a large feed- 
through current spike that is wasted as far as 
switching the load is concerned; it also in- 
creases chip power dissipation and produces 
undesirable voliage spikes in Vcc and 
ground. Assuming the pull-down is off, the 
LOW-to-HIGH transition speed Is governed 
by: 1) the rate at which FR, can pull-up the 
base of Q,; 2) the amount of pin current 
required to drive the load and charge the load 
capacitance; 3) the value of Ra; 4) the physi- 
cal size and current gain of Qg; and 5) the 
amount of Q, base drive current that is lost 
through Rp to ground. The amount of Rp drive 
current lost can be reduced by connecting Rp 
to the output pin instead of ground, and this is 
done in a number of FAST parts. For this 
case, the static current through Rp with the 
pin high is less than if Rp is grounded, but 
switching feed-through current spike for a 
HIGH-to-LOW transition may be increased 
because Ry, cannot effectively pull-down the 
base of Q, until after the pin voltage falls. 


The pin can be driven above its maximum 
high value by an external pull-up or by posi- 
tive reflections from a transmission line. 
When this happens, Q, and Qp do not have 
sufficient base-emitter drive to keep them on. 
if the pin voltage rises significantly above 
Voc, Q, will begin to leak current into Vcc. 
For the case where R, is tied to the pin 
instead of ground, the reverse transistor ac- 
tion of Q, allows a high pin-to-Vcoc current. 
This is not usually a problem in normal 
operation, but should be avoided in system 
applications where the Voc pin may be inten- 
tionally grounded. 


3-State 

For all 3-State FAST parts, the leakage paths 
to a grounded Vcc pin are blocked with 
Schottky diodes. A typical 3-State pull-up is 
shown in Figure 17b. Sg is the series Schottky 
biocking diode. 3-State Schottkys Si; and Sy 
serve to simultaneously turn off the pull-up 
and pull-down drivers. The 3-State control is 
active when it is pulled low to within Vsar of 
ground. In this state it sinks all the available 
drive current for Quy and Q,, and pulls their 
bases down to (Vsat + Vschottky), which is 
essentially one Vag. The voltage drop across 
R. is large and 3-State power dissipation is 
typically high. Q, and Qp are off for normal 
TTL voltage ranges of the output pin; a 
negative undershoot large enough to drive 
the pin about one Vee below ground will allow 
them to turn on and supply current from Voc; 
this action aids the clamping Schottky diode 
in preventing the pin voltage from falling 
lower. 
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Figure 17b. Basic 3-State Pull-Up 


PULL-DOWN DRIVERS 

The basic FAST pull-down is shown in Figure 
18. Qg is the pull-down driver transistor, a big 
Schottky-clamped device capable of sinking 
large currents. Cy is the stray base-collector 
capacitance of Qy and its unavoidable pres- 
ence has an important effect on the perfor- 
mance of the pull-down driver. Qc. is the 
Schottky-clamped phase splitter. It functions 
as a current-limited, low-impedance driver for 
Qqg when the logic input voltage Vix is high, 
and as an inverting driver for pull-up Qp by 
virtue of the current through Re when Vix is 
low and Qc is off. Zg is the pull-down imped- 
ance network which insures that Qg is off 
when Vix is low. 


TC041308 


Figure 18. Basic FAST Pull-Down 


Switching to the logic | OW state occurs when 
Vin is larger than the Vee drops of Q, plus Qg, 
both of which are on. Part of the total emitter 
current available from Q,. comes from Re, 
which has a voltage drop of Vcc- 

Vee - Vsat. The remainder of the Q, emitter 
current is supplied through its base Schottky 
clamp or by other components not shown in 
Figure 18 but discussed in the section on 
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control components. A portion of the total Q, 
emitter current is lost in the pull-down net- 
work 2g; the remainder is available as base 
current for pull-down driver Qy. The amount 
of current Qg can sink depends on its base 
drive, its current gain, and its collector volt- 
age. This current is specified on a per-part 
basis in the data sheets at output low voltage 
(Vo,) of 0.5V. The current which Qg can sink 
in the switching range with the pin voltage at 
2.5V is called available current (lay,), and is 
usually at least 7OmA for FAST. The manner 
in which this current varies as the pin voltage 
decreases from 2.5V to Vo, is not specified 
as a FAST family parameter, since it is 
critically dependent on circuit design for a 
particular part, but is included as a specifica- 
tion for selected parts, especially those tai- 
lored to drive transmission lines. Several 
innovative circuit improvements that increase 
lav by increasing the drive current for Qq are 
shown in Figures 19a and 19b. Speed-up 
Schottky diodes Ss; and S,go have been 
added to the standard pull-down circuit as 
shown in Figure 19a. Both are reverse-biased 
and off in the HIGH state, since R, pulls the 
collector of Q, nearly to Voc. Both connect 
the collector of Q, to nodes that need to be 
discharged during a HIGH-to-LOW transition, 
Sg; to the base of Qs, Sgo to the pin. They will 
conduct if these node voltages are higher 
than Vee + Vsat + Vschottky, OF approximately 
2Vee; they are quite effective above 2Vpr. 
Other networks are available which function 
down to lower voltages; these are especially 
useful for transmission line drivers. Figure 
19b shows a dynamic kicker that gives an 
impulse of current which is especially useful 
in discharging high capacitive loads. 


The network of elements labeled Zg in Figure 
18 is the pull-down impedance which insures 
that Qg is off when the value of Vij falls 
below 2Vpe. When the voltage at the base of 
Qgy is being pulled high by Q, or low by Zg, the 
output pin voltage responds by moving in the 
opposite direction. This produces a change in 
voltage across Cg, which is the sum of the 
base voltage change and the collector volt- 
age change, so the amount of charge re- 
quired by Cg is magnified by a factor which is 
larger than unity. 


This well-known Miller-effect causes the ap- 
parent value of Cy, as perceived by the 
drivers, to be a factor of about five times 
larger than the already large physical junction 
capacitance, all of which means that the 
drivers Q, and Zy need to supply or sink 
much more current during an output transition 
than is necessary to maintain static condi- 
tions. When static conditions do exist inter- 
nally in the circuit, noise voltage spikes on the 
output pin, Vcc, or ground can momentarily 
force the base of Qg in the direction to 
produce a serious output glitch, and the 
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drivers must respond quickly to counter this 
coupled noise. 


Vcc 


™C04110S 
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Figure 20a 


The simplest Zg element is a resistor R,; tied 
to ground, as shown in Figure 20a. It will pull 
the base of Qg all the way down to OV if Vin is 
less than one Vge. This provides good immu- 
nity to coupled noise, but slows down the 
HIGH-to-LOW pad transition somewhat be- 
cause the base of Qg must rise a full Vee 
before the output can begin to change. The 
value of Rz; needs to be relatively large to 
prevent a serious loss of base drive current 
when Qg is on, which makes it easier to 
Capacitively couple voltage spikes to the base 
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of Qy and, in part, nullifies the good noise 
immunity the full Vege swing provides. 


The addition of a series Schottky diode 
solves most of the problems. This is shown in 
Figure 20b. The Qg base voltage cannot pull 
below a Schottky drop, so the switching 
speed is unimpaired. The value of Rz» can be 
less than Rz, for the same current when the 
base is high, so the effect of coupled charge 
is less and the noise margin is acceptable. 


TC04100S 


Figure 20b 


The circuit of Figure 20c is standard with 
many TTL families. It pulls the base of Qg 
down even less than does Rz2- Sgp, but it 
has a relatively high dynamic impedance and 
is somewhat noise sensitive. It has the advan- 
tage that it tends to ''square up" the input 
voltage-to-output voltage transfer function, 
hence its popular name ''squaring circuit."' It 
is frequently used in simple gates where the 
shape of the transfer function may be impor- 
tant. For more complicated circuits, where 
there are one or more stages of logic with 
gain between input and output pins, the 
squaring ability is pretty much lost; in fact, it is 
likely that high-gain, multiple-logic-level FAST 
circuits will oscillate if the input voltage is held 
at near threshold for any length of time. 


TCO04070S 


Figure 20c 


Figure 20d shows a popular dynamic circuit 
that is used in conjunction with a resistor or 
squaring circuit pull-down, and which insures 
that Cg cannot couple enough charge to the 
base of Qqg to slow down a LOW-to-HIGH 
transition. In operation, as the emitter of Qg 
rises, charge is coupled through Cz, into the 
base of Qz,4 which turns on and shunts the 
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Miller current flowing through Cg to ground. 
When the transition is finished, the current 
through Cz4 stops and Qz, turns off. When 
the HIGH-to-LOW transition of Qp occurs, Cz4 
discharges through Sq4. Because Qz, re- 
duces the problems associated with Miller 
current, the circuit is called a ‘Miller Killer."’ 


TCO04060S 


Figure 20d 


Figure 20e shows an active pull-down for the 
base of Qg. The drive for Qzs5 (not shown) 
must be generated from the same signal that 
drives the base of Q.. When Q, is on, Qzs5 
must be off and when Q, is off, Qz5 turns on 
to hold the base of Qg low. The impedance is 
very low, eliminating the capacitive-coupling 
noise problem. 


ACTIVE 
PULL OFF 
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Figure 20e 


CONTROL COMPONENTS 

This section covers the following topics: 3- 
State control drivers and special 3-State 
problems; Vcc turn-on current and 3-State 
glitches during power-up; and noise margin 
and ground voltage as relates to inputs. 


3-State Control Drivers 

The normal TTL 3-State scheme is shown in 
Figure 17b. The 3-State control voltage in the 
OFF state is high enough that Si; and Sia are 
reverse-biased; in the active state the control 
voltage is low, usually Vsa, so that the 
Qa-Qp base emitter stack is off, as is the 
Q,.-Qg stack. In the 3-State mode, R, is 
dissipating maximum power. Blocking 
Schottky diode S, prevents current from flow- 
ing backwards through Q, if the Vcc pin is 
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grounded; the output pin high voltage can be 
about 4.5V before there is any significant 3- 
State leakage current. The only exception to 
this general rule with FAST is for the diode 
input transceiver function, where the same 
pin acts as an input or an output. In this case, 
the pin supplies one or more normal FAST 
unit loads of current if it is LOW, and tends to 
pull to 2Vge if it is floating. NPN input trans- 
ceivers have normal low 3-State leakage. 


There are several innovative improvements to 
the basic 3-State circuit, as shown in Figure 
21. The addition of inverter Q.9-Ree with a 
blocking Schottky Sco allows the addition of 
feedback diodes S,; and Sogo to increase lay; 
Sco cannot be included in series with Ro 
because its forward voltage drop would lower 
Von. 3-State power is not increased, since 
only one R, is pulled low. The current 
through Qo is available as added base drive 
to Qqg, so nothing is wasted. An additional 
transistor may be paralleled with Q,.1 and Q.a 
to control an active pull-down version of 
impedance Z, which, discussed in a previous 
section, eliminates the Miller turn-on problem 
of Qg. 


Icc Considerations 

There is no formal family specification that 
limits the amount of Vcc current a FAST 
circuit may draw during turn-on as Vcc rises 
from zero to 4.5V. However, for most new 
designs, and especially for circuits that have 
high Icc requirements, an effort has been 
made to limit maximum turn-on icc to 110% 
of Iocmax. This precaution prevents an unde- 
sirable system situation where the Vcc power 
supply is large enough to drive the devices, 
but can't power them up. The major compo- 
nent of turn-on current is Voc to ground feed- 
through of output stages. Unless specific 
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Figure 21. Improved 3-State Circuit 


steps are taken to prevent it, the pull-up 
Darlington turns on if Vcc is greater than 
2Vee, and remains on until the on-chip volt- 
age is high enough to set the phase splitter 
solidly in one or the other of its two states. 
The solution is to incorporate extra circuit 
components that will set the phase splitter at 
voltages nearly as low as 2Vge, or turn off the 
top device with a separate 3-State type struc- 
ture which activates at low Vcc voltages and 
becomes inoperative when Vcc is high. 


The amount of current that can be fed from 
an output pin back into a grounded Vcc pin, 
or through the chip to ground for an open Voc 
pin, depends on the design. Generally, 3- 
State feedback current is specifically limited 
to low values which are leakage or break- 
down related. Other parts have medium to 
high current. Those with Darlington pull- 
downs connected to the output pin conduct 
the most. 


Some 3-State parts, especially selected buff- 
er functions, have additional circuit elements 
to insure that as they power on they source or 
sink no appreciable output current, provided 
that the 3-State control pins are in the active 
state as Vcc rises. This means that Voc can 
be turned on or off at will in the system to 
conserve power, and bus voltages will not be 
affected. Parts with this capability are identi- 
fied in the specific data sheets. 


GROUND VOLTAGE AND 
OTHER NOISE PROBLEMS 


Ground Voltage As A Serious 


Problem 
Excessive ground noise voltage in a system 
usually produces serious degradation of 
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switching speed. It may also produce unwant- 
ed glitches on outputs, or spurious clocks 
which cause flip-flops to lose data, or relax- 
ation oscillations that completely disrupt a 
system. It is, without doubt, one of the major 
causes of logic systems failure ... difficult to 
accommodate, and difficult to eliminate. 


The problem is not unique with FAST, but is 
greatly aggravated by the high transition rates 
and large currents for which FAST is de- 
signed. Because of this, FAST can optimally 
replace other TTL families in systems that 
have been carefully designed at the PC board 
level. Well planned layout is vital, and multi- 
layer boards with ground and Vcc planes are 
often necessary. Great care must be taken to 
insure adequate bypassing for Vcc. The prob- 
lems are not trivial, but they can be solved 
satisfactorily to yield systems whose perfor- 
mance is not exceeded in the TTL world. 


Sources Of Ground Noise 

Ground lead inductance is the source of most 
ground noise voltage; it causes a voltage 
drop proportional to the rate at which the 
current through it changes. 


Inductance is a measure of the amount of 
energy stored in the magnetic field associat- 
ed with a current. Low values of inductance 
imply low energy, which means low voltage 
required to affect a change in current. As a 
general rule, inductance decreases as current 
is allowed to spread out in space, and current 
interactions decrease. The inductance of a 
thin wire far removed from the return current 
path is high; that of a large conductor coaxial- 
ly encircled by the return path is low. Induc- 
tance tends to be proportional to the log of 
dimensions: a change of a factor of ten in 
spacing tends to change inductance by only a 
factor of two. From a logic system viewpoint, 
ground planes are better than ground traces; 
wide lines are better than narrow lines; close 
spacing to planes is good; loops that allow 
magnetic flux linkages are bad. Wire lengths 
of fractions of inches count, and sockets with 
long pins add significant inductance to a PC 
card. 


Ground noise voltage is increased by feed- 
through current spikes. These occur when 
both top and bottom devices of the output 
totem-pole driver are on simultaneously, and 
heavy currents are allowed to flow directly 
from Vcc to ground. They can be minimized in 
one of two ways: drive the devices such that 
one is turned off before the other can turn on, 
as is done in the new Signetics 30Q drivers 
(74F 3037, 74F3038, and 74F3040 are avail- 
able now and octal versions are due in 1986); 
or, more commonly, drive them together, but 
very fast, so the feed-through current can 
flow for only a short time. 


Although most ground noise results from 
ground inductance, resistance also contrib- 
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utes. Static ground offsets unrelated to rates 
of current change occur, and add to the total 
ground voltage. Generally speaking, those 
measures which reduce ground inductance 
also reduce ground resistance. 


Estimating The Magnitude Of 


Ground Noise 

The accurate modeling of ground noise-relat- 
ed problems in logic design is a complex 
procedure that requires numerical analysis to 
determine system currents and voltages as a 
function of time. This can only be accom- 
plished in a satisfactory manner if one has 
reasonable electrical models, especially for 
input stages and output drivers of the inte- 
grated circuits used in the system. These 
data are available on request for many of the 
FAST logic functions. Signetics is prepared to 
assist customers in solving the sometimes 
formidable problems associated with large 
system simulation. 


The following discussion derives the minimum 
peak-value of ground noise that will occur as 
an integrated circuit discharges a capacitor 
through ground lead inductance. It points out 
the minimum problems that will exist. In the 
real world, the peak ground voltage will al- 
ways be larger than the simplest derivation 
predicts. 


The load capacitor C and its discharge path 
are shown in Figure 22. The capacitor has 
been previously charged to a positive voltage, 
and is discharging through pull-down transis- 
tor Qg and lead ground inductance Lg. As the 
current changes, it develops a ground voltage 
Vg across Lg that is equal to the product of Lg 
times the rate at which it changes. 


TC04041S 


Figure 22 


The discharge current lg will vary with time; 
starting from zero, it will increase to a maxi- 
mum value, and then eventually return to 
zero. There are an infinite number of ways lq 
can vary, depending on how the transistor 
allows charge to flow at any instant in time, 
but each of the possible current-vs-time dis- 
charge curves must define the same area, 
equal in value to the total charge Q that is 
removed from the capacitor as its voltage 
falls by an amount V. 


The voltage drop Vg across the inductor at 
any instant in time will be determined by the 
slope of the current-vs-time curve, that is, by 
the rate at which current is changing. The 
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unique curve that has the required area and 
minimum slope is triangular, as shown in 
Figure 23. The ground voltage for this case is 
a square wave as shown in Figure 24. It will 
be positive while the current is increasing, 
and negative when the current is decreasing. 


The equations of interest in estimating Vy 
are: 


T 
Charge = Q=CV= IMAXS 
Ground voltage = Vg = (triangle slope)(L) 


2 Imax L 
T 
Combining the two equations to eliminate 
IMAX gives: 
A4CVL 

go 72 
This lower limit of peak ground voltage will 
always be exceeded in the real world, where 
ground voltages are usually spikes, not 
square waves. If a spike is large enough and 
long enough, the chip will erroneously recog- 
nize it as a valid input, and respond either by 
glitching, slowing down, clocking incorrectly, 
or oscillating. 


DISCHARGE 
CURRENT 


a 
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Figure 23 
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Figure 24 


An example using values typical for a FAST 
circuit in a 16-pin DIP illustrates the potential 
for trouble. If the circuit discharges one stan- 
dard FAST load of 50pF in 2ns with a voltage 
change of 3V through a ground inductance of 
10nH, the minimum ground voltage will be: 
4x 50 x 1071? x 3 x 10 x 1079 


(2 x 10-9? 
= 1.5V 
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This value is high, and suggests that if transi- 
tion times are not to be seriously degraded, 
inductances must be kept as small as possi- 
ble, and loads must be minimized. 


Effects Of Ground Noise On 


input Stages 

FAST TTL input voltages are referenced to 
system ground as illustrated in Figure 25 
which shows an equivalent input and output 
stage. The equivalent input circuit is repre- 
sented by Rjy and the four diodes D1 through 
D4. These components establish an input 
switching threshold voltage of 2 Vge relative 
to chip ground. The on-chip voltage Vij, must 
be different from this value by a margin large 
enough to guarantee a static LOW or HIGH 
with sufficient overdrive to insure switching 
speed. The on-chip voltage Vj that is actual- 
ly available is the difference between the 
input pin voltage Vpij and the total ground 
voltage noise Vg. Vg is the sum of the steady 
state voltage due to ground current flowing 
through Rg, and the inductive voltage drop 
across Lg. The inductive voltage is usually the 
larger of the two, and since it depends on 
current changes, it will have both positive and 
negative polarities for each switching cycle. 
This means that either LOW or HIGH input 
voltages which are too close to switching 
threshold will allow the noise margin to be 
exceeded, and if the ground voltage noise 
persists long enough, the input will switch 
erroneously. The result of this depends on 
the chip function. Combinatorial logic usually 
Slows down or produces output glitches. 
Latches and flip-flops may be clocked inad- 
vertently, and stored data will be lost. Com- 
plex circuits that have multiple outputs may 
oscillate, particularly if one polarity of ground 
noise results in a rapid change of ground 
current that produces the opposite polarity 
ground noise. . 


Ground noise adds a dimension of difficulty in 
measuring input threshold voltage. FAST 
parts are guaranteed to have input thresholds 
- between the limits 0.8V and 2.0V. A typical 
method of verifying this is to determine the 
voltage at which the input actually switches. 
This requires some care, since the true 
threshold voltage is masked by any noise 
voltage contributed by the test system or 
ground inductance. For accurate results, the 
input pin voltage should approach the switch- 
ing threshold slowly and smoothly. At thresh- 
old the input will switch. Sensing this point is 
easy for those circuits where an output also 
- switches, glitches, or oscillates. It is more 
difficult to determine for those circuits where 
an input change produces no output change, 
as is the case, for example, with flip-flops 
which change state only when clocked. The 
input switch point for these devices can be 
inferred by measuring the input current as a 
function of input voltage. Clocking the part 
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Figure 25. Equivalent Input And Output Stage 


may produce enough ground noise to distort 
the measurement, even if the output doesn't 
switch. 


Effects Of Ground Noise On 


Output Stages 

The most obvious effect that ground noise 
has on output stages is to directly change the 
voltage available to force discharge current 
through the pull-down device. If the only 
source of ground voltage is from the particu- 
lar output of interest, the ground and output 
pin inductances will always slow down a high- 
to-low transition. They produce a voltage in 
opposition to the output pin voltage at the 
beginning of the discharge when currents 
tend to be high and voltage changes rapidly. 
As discharge continues, the available drive 
decreases, and currents increase less rapidly. 
Eventually the current begins to fall, and the 
ground voltage reverses polarity, which tends 
to limit the rate at which the current de- 
creases. If currents have been high, and the 
inductances are large, there may be substan- 
tial undershoot at the end of the switching 
cycle which can drive the output pin below 
ground. 


If multiple outputs are switching simulta- 
neously, the total ground noise needs to be 
considered to determine the result for a 
particular output. For this case, it can happen 
that ground noise will, in fact, speed up an 
output; on the other hand, it may introduce 
delays that are much larger than those possi- 
ble with single output switching. This behavior 
makes it difficult to predict, except on a case 
by case basis, what the actual effects of 
multiple output switching will be. Curves of 
delay vs multiple switching have been pub- 
lished, but these serve only as rough guides 
to indicate potential problems, and need to be 
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backed up with actual analysis for any partic- 
ular application. 


TC04030S 


Figure 26 


In addition to the direct influence on dis- 
charge voltage, excessive ground noise can 
affect the operation of the control compo- 
nents, and alter both rise and fall times by 
driving pull-up or pull-down stages incorrectly. 
One example of this can be understood with 
reference to Figure 26. The scenario is that 
the output pin is LOW, but on the verge of 
switching HIGH, with Vix falling and Q, ready 
to turn off. A problem occurs if, at the instant 
before the pull-up transistor Qg turns on to 
pull the output pin high, the voltage from 
output pin to chip ground falls. This can 
happen as a result of inductive undershoot 
driving the output pin down, or by a rise in 
ground voltage caused by currents complete- 
ly unrelated to the output of interest. The low 
output-pin-to-chip-ground voltage pulls down 
the emitter of Q, through Schottky clamp 


Signetics Logic Products 


Circuit Characteristics 


diode Sg, and if Vin is not low enough to 
counteract this, Q, will not turn off. The net 
result is that R, cannot rise, and the transition 
is delayed until the noise voltage from output 
to ground disappears. 


Vcc Noise As An Additional 


Problem 

Inductance in the Vcc lead produces noise in 
the on-chip Vcc voltage that is entirely analo- 
gous to ground voltage. The effects of Voc 
noise can be nearly as harmful as those 
produced by ground noise, the only significant 
difference being the fact that TTL input volt- 
ages are referenced to ground instead of 


The first symptom of excessive Vcc inductive 
voltage drop is a change in the edge rate fora 
low-to-high transition. This will decrease if the 
on-chip Vcc falls, and increase if it rises. If the 
ground to Vcc voltage falls below a minimum 
value, internal circuit delays or glitches can 
occur, and functions with flip-flops or other 
storage elements may lose data. As is the 
case with excessive ground noise, FAST 
circuits may break into relaxation oscillation. 


Because Vcc to ground voltage must remain 
above a minimum value to avoid logic errors 


and glitches, it is absolutely vital that Vcc to- 


ground bypassing is adequate. This requires 
- low inductance Vcc and ground PC traces, 
and low inductance bypass capacitors. FAST 
parts are guaranteed to function properly for 
low Vcc of 4.5V. This means that pin voltages 
must not fall below this value for any appre- 
ciable time ... fractions of nanoseconds; Vcc 
system voltage should be close to the maxi- 
mum guaranteed value for safe system de- 
sign. 
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Designing To Reduce The 
Effects Of Ground Noise 


The typical 1.5V minimum value for ground 
noise, calculated in the preceeding example, 
points out the possibility of noise-related 
problems when only one standard 50pF load 
is being driven by an output stage. Simulta- 
neous switching of more than one such load 
obviously increases the risk of trouble, and 
raises the question of how an octal part can 
work at all. Fortunately, the real world, with 
careful PC layout, is not usually so grim. 


The standard 50pF load is a lot of capaci- 
tance, chosen so one can estimate the chip 
response for a single output switching under 
conditions that approach worst case. On a 
modern PC board a wire trace that has 50pF 
stray capacitance is several feet long and 
looks like a resistive delay line instead of a 
lumped capacitor. Extremely fast buffer driv- 
ers, with multiple ground and Vcc pins 
brought out on the side of the package, are 
now available to drive low impedance loads 
on both PC boards and terminated back 
planes. These parts are equally useful as 
buffers to unload circuits that are especially 
sensitive to ground noise, such as octal 
latches and flip-flops. 


Traces on a PC card must be short to behave 
like lumped capacitance for an output stage. 
For this case, a major contributor to driver 
current is the load presented by the input 
stages of the driven circuits, and the associat- 
ed stray capacitance. As previously men- 
tioned, the input current for FAST parts is 
related to edge rates, and is generally larger 
than the measured static value of input ca- 
pacitance would predict. Because of this, the 
useful fan-out of FAST circuits may be more 
dependent on ground noise of drivers with 
heavy capacitive loads than on the amount of 
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current available to a static DC load, which is 
the guaranteed data sheet value. 


Most Signetics' FAST parts are available in 
surface mount packages, and these have 
lower ground inductance than the standard 
DIP parts. 


Some of the standard TTL functions have 
been paralleled with equivalent DIP parts with 
side pin-out of both ground and Vcc. This is 
accomplished either by rotating the die 90° in 
the package, or by shifting the ground and 
Vcc bonding pins from their corner locations 
on the die. The parts are not, of Course, pin- 
for-pin replacements of the equivalent func- 
tions, but the ground and Vcc inductances 
are about one-half as large as for the corner- 
pin parts. 


Inductance of output signal pins reduces the 
rate at which associated ground current can 
change, and this reduces ground noise volt- 
age without a corresponding reduction of 
static output voltage. This inductance may be 
intentionally increased by adding trace length 
on the PC board; one needs to be careful, 
and anticipate the increase in output ringing 
during switching transitions. 


In summary, there are many potential prob- 
lems that one can anticipate in logic systems 
with fast edge rates. Some of these are 
dependent on the available components and 
their respective packages, and the system 
designer must be certain that the demands 
made of them are not more than they can 
handle. A second major consideration is the 
system layout, especially from the standpoint 
of ground, Vcc, and signal lead inductance. If 
one is careful with PC design and layout, and 
chooses components wisely, FAST systems 
deliver performance second to none in the 
TTL world. 
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INTRODUCTION 
Signetics' FAST data sheets have been con- 
figured for quick usability. 


They are self-contained and should require 
minimum reference to other sections for am- 
plifying information. 


All references to military products have been 
deleted from this manual, specifically, to re- 
flect recent government requirements im- 
posed via Revision C of MIL-STD-883, includ- 
ing the general provisions of paragraph 1.2. 
Specifications for military-grade FAST prod- 
ucts are included in the Military Products Data 
Manual available from the nearest Signetics 
Sales Office or Sales Representative. 


TYPICAL PROPAGATION DELAY 


AND SUPPLY CURRENT 
The typical propagation delays listed at the 
top of the data sheets are the average 


between tp, +, and tpy, for the most significant — 


data path through the part. 


In the case of clocked products, this is 
sometimes the maximum frequency of opera- 
tion. In any event, this number is under the 
operating conditions of Voc = 5.0V and 
Ta = 25°C. 


The typical loc current shown in that same 
specification block is the average current (in 
the case of gates, this will be the average of 
the Iocy and Icc, currents) at Voc = 5.0V and 
Ta = 25°C. It represents the total current 
through the package, not the current through 
the individual functions. 
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LOGIC SYMBOLS 

There are two types of logic symbols. The 
conventional one, ''Logic Symbol,'’ explicitly 
shows the internal logic (except for complex 
logic). The other is ''Logic Symbol (IEEE/ 
IEC)" as developed by the IEC and IEEE. The 
International Electrotechnical Commission 
(IEC) has developed a very powerful symbolic 
language than can show the relationship of 
each input of a digital logic circuit to each 
output without explicitly showing the internal 
logic. Internationally, Working Group 2 of IEC 
Technical Committee TC-3 is preparing a new 
document (Publication 817-12) that will con- 
solidate the original work started in the mid- 
1960's and published in 1972 (Publication 
117-15), and the amendments and supple- 
ments that have followed. Similarly, for the 
U.S.A., IEEE Committee SCC 11 has revised 
the publication IEEE Std 91/ANSI Y32.14- 
1973. 


The updated version IEEE Standard Graphic 
Symbols for Logic Functions ANSI/IEEE Std 
91-1984 (Revision of ANSI/IEEE Std 91-1973 
[ANSI Y32.14-1973]) can be ordered through: 


IEEE Service Center 

445 Hoes Lane 

Piscataway, New Jersey 08854 
Phone (201) 981-0060 


ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table carries 
the maximum limits to which the part can be 
subjected without damaging it ... there is no 
implication that the part will function at these 
extreme conditions. Thus, specifications such 
as the most negative voltage that may be 


applied to the outputs only guarantees that if 
less than —0.5V is applied to the output pin, 
after that voltage is removed, the part will still 
be functional and its useful life will not have 
been shortened. 


Input and output voltage specifications in this 
table reflect the device breakdown voltages 
in the positive direction (+7.0V) and the 
effect of the clamping diodes in the negative 
direction (-—0.5V). 


Absolute maximum ratings imply that any 
transient voltages, currents, and tempera- 
tures will not exceed the maximum ratings. 
Absolute maxirnum ratings are shown in Ta- 
ble 1. 


RECOMMENDED OPERATING 
CONDITIONS 


The Recommended Operating Conditions ta- 
ble has a dual purpose. It sets environmental 
conditions (operating free-air temperature), 
and it sets the conditions under which the 
limits set forth in the DC Electrical Character- 
istics table and AC Electrical Characteristics 
table will be met. Another way of looking at 
this table is to think of it not as a set of limits 
guaranteed by Signetics, but as the condi- 
tions Signetics uses to test the parts and 
guarantee that they will then meet the limits 
set forth in the DC and AC Electrical Charac- 
teristics tables. 


Some care must be used in interpreting the 
numbers in these tables. Signetics feels 
strongly that the specifications set forth in a 
data sheet should reflect as accurately as 
possible the operation of the part in an actual 
system. In particular, the input threshold val- 
ues of Vi, and Vi, can be tested by the user 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Supply voltage 
Input voltage 


Input current 


Voltage applied to output in HIGH output state 


Storage temperature range 
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Current applied to output in LOW output state 


Standard outputs 


3-State outputs 
All buffer outputs 


Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


74F 
~0.5 to +7.0 


-30 to +5 


-0.5 to +5.5 


40 


-65 to +150 


Signetics Logic Products 


Data Sheet Specification Guide 


with parametric test equipment ... if Vi and 
Vii are applied to the inputs, the outputs will 
be at the voltages guaranteed by DC Electri- 
cal Characteristics table. There is a tendency 
on the part of some users to use Viy and Vj. 
as conditions applied to the inputs to test the 
part for functionality in a ''truth-table exercis- 
er'' mode. This frequently causes problems 
because of the noise present at the test head 
of automated test equipment. Parametric 
tests, such as those used for the output levels 
under the Vi and Vi. conditions are done 
fairly slowly, on the order of milliseconds, and 
any noise present at the inputs has settled 
Out before the outputs are measured. But in 
functionality testing, the outputs are exam- 
ined much faster, before the noise on the 
inputs has settled out and the part has 
assumed its final and correct output state. 
Thus, Vi and Vi, should never be used in 
testing the functionality of any FAST part 
type. For these types of tests, input voltages 
of +4.5V and 0.0V should be used for the 
HIGH and LOW states, respectively. 


In no way does this imply that the devices are 
noise sensitive in the final system. The use of 
"hard'' HIGHs and LOWs during functional 
testing is done primarily to reduce the effects 
of the large amounts of noise typically pres- 
ent at the test heads of automated test 
equipment with cables that may at times 
reach several feet. The situation in a system 
on a PC board is less severe than in a noisy 
production environment. Typical recom- 
mended operating conditions are shown in 
Table 2. 


DC ELECTRICAL 


CHARACTERISTICS 

This table reflects the DC limits used by 
Signetics during their testing operations con- 
ducted under the conditions set forth in the 
Recommended Operating Conditions table. 
Vou; for example, is guaranteed to be no less 
than 2.7V when tested with Voc = +4.75V, 
Vin = 0.8V across the temperature range of 
0°C to + 70°C, and with an output current of 
lon =—-1.0mA. In this table, one sees the 
heritage of the original junction-isolated 
Schottky family ... Vo, = 0.5V at Io_ = 20mA. 
This gives the user a guaranteed worst-case 
LOW-state noise immunity of 0.3V. In the 
HIGH state the noise immunity is 0.7V worst 
case. Although at first glance it would seem 
one-sided to have greater noise immunity in 
the HIGH state than in the LOW, this is a 
useful state of affairs. Because the imped- 
ance of an output in the HIGH state is 
generally much higher than in the LOW state, 
more noise immunity in the HIGH state is 
needed. This is because the noise source 
couples noise onto the output connection of 
the device — that output tries to pull the noise 
source down by sinking the energy to ground 
or to Vcc, depending on the state. The ability 
of the output to do that is determined by its 
output impedance. The lower half of the 
output stage is a very low-impedance transis- 
tor which can effectively pull the noise source 
down. Because of the higher impedance of 
the upper stage of the output, it is not as 
effective in shunting the noise energy to Vcc, 
so that an extra 0.4V of noise immunity in the 
HIGH state compensates for the higher im- 
pedance. The result is a nice balance of sink 
and drive current capabilities with the opti- 
mum amount of noise immunity in both 
states. 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voitage 
HIGH-level input voltage 
LOW-level input voltage 


Input clamp current 


HIGH-level output voltage 


HIGH-level output current 


lot LOW-level output current 3-State 
jeutes | 
Ta Operating free-air temperature fe, || 
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Open collector 


Standard 
3-State 
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Ny | > 

oOo; on 
2 a] = 
co | > 


Vou and Vo, values may vary depending on 
whether 5% or 10% Vcc swings are speci- 
fied. The type of output structure — standard, 
3-State, or buffer will also affect the value of 
Vou and Vo;. Generally, as the output current 
and Vcc variations increase, the guaranteed 
minimum Voy decreases and the maximum 
VoL increases. Signetics specifies and tests 
Vow and Vo, for both 5% and 10% Vcc 
swings. 


|, the maximum input current at maximum 
input voltage, is a measure of. the input 
leakage current at a guaranteed minimum 
input breakdown voltage. The test conditions 
for |; vary according to the type of input 
structure being tested. Diode inputs are test- 
ed with Voc = MAX and 7.0V at the input. 
NPN inputs are tested with Voc = 0.0V and 
7.0V at the input. It is necessary to turn Vcc 
off for the NPN input test to measure leakage. 
Otherwise, the current source is on and the 
leakage is undetectable. When |; is being 
measured on transceiver |/O pins, both Voc 
and the input voltage are 5.5V. The reduced 
input voltage is necessary because of the 
output structure connected to the input struc- 
ture. Output structures break down sooner 
than input structures and it is impossible to 
test the input without testing the output also. 


l14 for both Diode and NPN input structures is 
less than 20uA typically. ly, is less than 20uA 
for NPN inputs and less than 600A for Diode 
inputs. If multiple input structures are tied 
together in the design, then the input current 
values also multiply. The fan-out for devices 
with NPN inputs is 30 times greater than 
those with Diode inputs. This means the 
output current sinking ability of the device 
driving the input to the LOW state could be 30 
times less when driving NPN devices. 
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For transceiver |/O pins the outputs are in the 
HIGH impedance state when the inputs are 
tested. Therefore, a maximum of 50nA extra 
leakage is allowed and combined with the |) 
and |, values. These tests are called 
lin + lozy and | + loz, to more accurately 
describe the true measurement being made. 


lozH is tested with set-up conditions that 
would put the output in the HIGH state if it 
were not in the 3-State high impedance 
condition. loz, is similar except the set-up 
condition is for the LOW state. 


low is tested only on open collector outputs 
as a leakage test for the lower output transis- 
tor structure. Both Vcc and Vow are at the 
same value so that there is not a current path 
to or from Vcc that would mask the leakage. 


Short-circuit output current is a parameter 
that has appeared on digital data sheets 
since the inception of integrated circuit logic 
devices, but the meaning and implications of 
that specification has totally changed. Origi- 
nally, log was an attempt to reassure the user 
that if a stray oscilloscope probe accidentally 
shorted an output to ground, the device would 
not be damaged. In this manner, an extremely 
long time was associated with the los test. 


However, thermally-induced malfunctions | 


could occur after several seconds of sus- 
_tained test. 


Over a period of time, log became a measure 
of the ability of an output to charge line 
capacitance. Assume a device is driving a 
long line and is in the LOW state. When the 
output is switched HIGH, the rise time of the 
output waveform is limited by the rate at 
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which the line capacitance can be charged to 
its new state of Voy. At the instant the output 
switches, the line capacitance looks like a 
short to ground. los is the current demanded 
by the capacitive load as the voltage begins 
to rise and the demand decreases. We now 
reach the critical point in our discussion. The 
full value of logs need only be supplied for a 
few hundred microseconds at most, even 
with 1.0uFd of line capacitance tied to the 
output, a load that is unrealistically high by 
several orders of magnitude. 


The effect of a large log surge through the 
relatively small transistors that make up the 
upper part of the output stage is not seri- 
ous —AS LONG AS THAT CURRENT IS 
LIMITED TO A SHORT DURATION. If the 
hard short is allowed to remain, the full los 
current will flow through that output state and 
may cause functional failure or damage to the 
structure. A test-induced failure may occur if 
the los test time is excessive. As long as the 
los condition is very brief, typically 50ms or 
less with ATE equipment, the local heating 
does not reach the point where damage or 
functional failures might occur. As we have 
already seen, this is considerably longer than 
the time of the effective current surge that 
must be supplied by the device in the case of 
charging line capacitance. The Signetics data 
sheet limits for log reflect the conditions that 
the part will see in the system — full los 
spikes for extremely short periods of time. 
Problems could occur if slow test equipment 
or test methods ground an output for too long 
a time, causing functional failure or damage. 
DC electrical characteristics are shown in 
Table 3. 
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AC ELECTRICAL 
CHARACTERISTICS 


The AC Electrical Characteristics table (see 
Table 4) contains the guaranteed limits when 
tested under the conditions set forth in the 
AC Test Circuits and Waveforms section. In 
some cases, the test cofditiuns are further 
defined by the AC set-up requirements (see 
Table 5)—this is generally the case with 
counters and flip-flops where set-up and hold 
times are involved. 


All of the AC characteristics are guaranteed 
with 50pF load capacitance. The reason for 
choosing 50pF over 15pF as load capaci- 
tance is that it allows more leeway in dealing 
with stray capacitance, and also loads the 
device during rising or falling output transi- 
tions, which more closely resembles the load- 
ing to be expected in average applications, 
thus giving the designer more useful delay 
figures. 


Although the 50pF load capacitance will in- 
crease the propagation delay by an average 
of about 1ns for FAST devices, it will increase 
several ns for standard Schottky devices. 


The load resistor of 50082 is conveniently 
specified as both a pull-up and pull-down load 
resistor. 


FAST products are being released in the 
surface-mounted SO package as a commer- 
cial option. Because of the reduced induc- 
tance inherent in this package, minimum 
propagation delays are being derated by 
0.2ns. This is reflected by a note at the 
bottom of Table 4. 
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DC ELECTRICAL CHARACTERISTICS 


SYMBOL PARAMETER! CONDITIONS? ee UNITS 
Recognized as a HIGH 

Vin Input HIGH voltage signal over recommended 2.0 V 
Vcc and Ta range 


ool a ES 
Vit Input LOW voltage signal over recommended 0.8 Vi 
Voc and Ta, range 
a et 
© [es Jon=tma da | ge [| | wn | 
wae (2t0% lion=-t5ma_———SSSCd 20 | at | dT | MN 
" [Fs To.=z0ma S| SS* ss fos |v MN 
rout UGH cuent pw inputs __—‘(Vw=70v «if «| ~*~ | nA | cov 
Transceiver VO pins [Vw=ssv_ «| «| —~«dT 80 | ma | sev 
Input LOW current = 
peviom [ae auomey | | [acm | oe [me 


Ne 
lin + : Vin = 2.7V n(20) 
Input HIGH current (I/O pins) (20uA X n HIGH U.L.) +50 A MAX 
j : Vit = 0.5V 
Diode inputs ae 
Hee, (ene OMe car (-0.6mA X n LOW ULL.) 
loz (I/O pins) ; Vit = 0.5V n(-20) 
bial (-20uA X n LOW ULL.) ~50 Ku MAX 


S. 
I 
o 
2 
3 ‘= 


ison 3-State OFF current HIGH Vout = 2.7V ul AX 
loz- 3-State OFF current LOW Vout = 0.5V 


on 
(fo) 
= 
> 
x 


Open-collector output leakage Von = 4.5V 
current Buffer driver Vout = OV —100 MAX 


NOTES: 

. Unless otherwise noted, conditions and limits apply throughout the temperature range for which the particular device type is rated. The ground pin is the reference 
level for all applied and resultant voltages. 

Unless otherwise stated on individual data sheets. 

Typical characteristics refer to Ta = +25°C and Voc = + 5.0V. 

MIN and MAX refer to the values listed in the data sheet table of recommended operating conditions. 

Standard refers to the totem-pole pull-up circuitry commonly used for the particular family, as distinguished from buffers, line drivers or 3-State outputs. ° 
For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in order to minimize internal heating and more accurately 
reflect operation values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature well above normal and thereby cause invalid readings in 
other parameter tests. In any sequence of parameter tests, log test should be performed last. 
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AC CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 202 
"Testing and Specifying FAST Logic."') 


PARAMETER 


fuax Maximum clock fréquency Waveform 6, ‘F374 
tpLy Propagation delay 3.0 9.0 11.5 5.0 
tpy_ Latch enable to output Wavelemls, “bale 2.0 4.0 7.0 3.0 
tpLH Propagation delay , 3.0 53 7.0 3.0 
tpy, Data to output Wavelonnudy. «Pals 2.0 3.7 5.0 2.0 
tpLy Propagation delay : 4.0 6.5 8.5 4.0 
Waveform 6, ‘F374 40 65 85 40 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
- 2.0 
2.0 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 


TEST CONDITIONS 


2 a 


tpzH Enable time to HIGH level 


tpy_ Clock to output 

wes 
oie 
wo 
ons 


NOTE: 
Substract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 
Ri = 50022 
Tye | Max | min | Max | 


tw(H) Latch enable pulse width Waveform 1, 'F373 oe 
tw(L) 6.0 


ts(H) Set-up time, data to latch enable Waveform 5, 'F373 a 
t,(L) 2.0 
'n(H) Hold time, data to latch enable Waveform 5, 'F373 20 
th(L) 3.0 
tw(H) ; 7.0 
“ty(L) Clock pulse width Waveform 6, 'F374 
t.(H) Set-up time, data to clock Waveform 7, 'F374 0 
t,(L) 2.0 
th(H) Hold time, data to clock Waveform 7, 'F374 ae 
ty(L) 2.0 
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TEST CIRCUITS AND 


WAVEFORMS 

The 5002 load resistor, R, to ground, as 
described in Figure 1, acts as a ballast to 
slightly load the totem-pole pull-up and limit 
the quiescent HIGH-state voltage to about 
+3.5V. Otherwise, an output would rise quick- 
ly to about +3.5V, but then continue to rise 
very slowly up to about + 4.4V. On the subse- 
quent HIGH-to-LOW transition, the observed 
tpy_ would vary slightly with duty cycle, de- 
pending on how long the output voltage was 
allowed to rise before switching to the LOW 
state. Perhaps, more importantly, the 500Q 
resistor to ground can be a high-frequency, 
passive probe for a sampling scope, which 
costs much less than the equivalent high- 
impedance probe. Alternatively, the 5002 
load to ground can simply be a 45022 resistor 
feeding into a 5022 coaxial cable leading to a 
sampling scope input connector, with the 
internal 5082 termination of the scope com- 
pleting the path to ground. Note that with this 
scheme there should be a matching cable 
from the device input pin to the other input of 
the sampling scope; this also serves as a 
5022 termination for the pulse generator that 
supplies the input signal. 


Figure 2, Test Circuit for 3-State Outputs, 
shows a second 50022 resistor from the 
device output to a switch. For most measure- 
ments this switch is open; it is closed for 
measuring a device with Open-Collector out- 
puts and for measuring one set of the En- 
able/Disable parameters (LOW-to-OFF and 
OFF-to-LOW) of a 3-State output. With the 
switch closed, the pair of 50022 resistors and 
the +7.0V supply establish a quiescent HIGH 
level of +3.5V, which correlates with the 
HIGH level discussed in the preceding para- 
graph. 


As shown in Figure 3, AC Waveforms for 
FAST 74F373, 74F374, the disable times are 
measured at the point where the output 
voltage has risen or fallen by 0.3V from the 
quiescent level (i.e., LOW for tery? or HIGH 
for tpy 2). 


Since the rising or falling waveform is RC- 
controlled, the 0.3V of change is more linear 
and is less susceptible to external influences. 


More importantly, from the system designer's 
point of view, 0.3V is adequate to ensure that 
a device output has turned OFF. It also gives 
system designers more realistic delay times 
to use in calculating minimum cycle times. 
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PULSE 
GENERATOR 


DEFINITIONS 


TCO01860S 


R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 


Ry = Termination resistance should be equal to Zour 


of pulse generators. 


Figure 1. Test Circuit For Totem-Pole Outputs, 74F00 


PULSE 
GENERATOR 


SWITCH POSITION 
SWITCH 


closed 
closed 


tpLz 


tpLz 
OC closed 


All other 
DEFINITIONS 


open 


WF06481S 


R,. = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 


Ry = Termination resistance should be equal to Zoyt 


of pulse generators. 


Figure 2. Test Circuit For 3-State And Open-Collector (OC) Outputs 


Good, high-frequency wiring practices should 
be used in constructing test jigs. Leads on the 
load capacitor should be as short as possible 
to minimize ripples on the output waveform 
transitions and to minimize undershoot. Gen- 
erous ground metal (preferably a ground 
plane) should be used for the same reasons. 
A Vcc bypass capacitor should be provided at 
the test socket, also with minimum lead 
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lengths. Input signals should have rise and 
fall times of 2.5ns, and signal swing of OV to 
+3.0V, 1.0MHz square wave is recom- 
mended for most propagation delay tests. 
The repetition rate must necessarily be in- 
creased for testing fax. Two pulse genera- 
tors are usually required for testing such 
parameters as set-up time, hold time, recov- 
ery time, etc. 
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AC WAVEFORMS 


F You - 0.3V 


ov 
WFO6090S 
WF06154S 
Waveform 1. Latch Enable To Output Delays Waveform 2. 3-State Enable Time To HIGH Level And 
And Latch Enable Pulse Width Disable Time From HIGH Level 
a Voz + 0.3V WFO0605BS 
WF0607AS 
Waveform 3. 3-State Enable Time To LOW Level Waveform 4. Propagation Delay Data To Q Outputs 


And Disable Time From LOW Level 


WF06313S 
WF06112S 


Waveform 5. Data Set-up Hold Times Waveform 6. Clock To Output Delays And 


"" 1p Uy 


cp 


WF06328S 


_ Waveform 7. Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


Figure 3. AC Waveforms For FAST 74F373, 74F374 | 


February 1986 4-9 


Signetics Logic Products 


Data Sheet Specification Guide 


DC SYMBOLS AND 
DEFINITIONS 
Voltages — All voltages are referenced to 


ground. Negative-voltage limits are specified 
as absolute values (i.e., -10V is greater than 


~1.0V). 
Voc 


ViKMax 


Vin 


ViHMin 


Vit 


VitMax 


Vm 


VouHMin 


VoLMax 


VT+4 


Vr- 


Supply voltage: The range of pow- 
er supply voltage over which the 
device is guaranteed to operate 
within the specified limits. 

Input clamp diode voltage: The 
most negative voltage at an input 
when the specified current is forced 
out of that input terminal. This pa- 
rameter guarantees the integrity of 
the input diode intended to clamp 
negative ringing at the input termi- 
nal. 

Input HIGH voltage: The range of 
input voltages recognized by the 
device as a logic HIGH. 
Minimum input HIGH voltage: 
This value is the guaranteed input 
HIGH threshold for the device. The 
minimum allowed input HIGH in a 
logic system. 

Input LOW voltage: The range of 
input voltages recognized by the 
device as a logic LOW. 
Maximum input LOW voltage: 
This value is the guaranteed input 
LOW threshold for the device. The 
maximum allowed input LOW in a 
logic system. 

Measurement voitage: The refer- 
ence voltage level on AC wave- 
forms for determining AC perfor- 
mance. Usually specified as 1.5V 
for the FAST family. 

Output HIGH voltage: The mini- 
mum guaranteed HIGH voltage at 
an output terminal for the specified 
output current Ilo and at the mini- 
mum Voc value. 

Output LOW voltage: The maxi- 
mum guaranteed LOW voltage ai 
an output terminal sinking the spec- 
ified load current Io_. 
Positive-going threshold volt- 
age: The input voltage of a variable 
threshold device which causes op- 
eration according to specification 
as the input transition rises from 
below V+_ (Min). 

Negative-going threshold voit- 
age: The input voltage of a variable 
threshold device which causes op- 
eration according to specification 
as the input transition falls from 
above Vr. (Max). 


Currents -— Positive current is defined as 
conventional current flow into a device. Nega- 
tive current is defined as conventional current 
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flow out of a device. All current limits are 
specified as absolute values. 


loc 


NH 


lout 


lo. 


lout 


loZH 


lozt 


Supply current: The current flow- 
ing into the Vcc supply terminal of 
the circuit with specified input con- 
ditions and open outputs. Input 
conditions are chosen to guarantee 
worst-case operation unless speci- 
fied. 

Input leakage current: The cur- 
rent flowing into an input when the 
maximum allowed voltage is ap- 
plied to the input. This parameter 
guarantees the minimum break- 
down voltage for the input. 

Input HIGH current: The current 
flowing into an input when a speci- 
fied HIGH-level voltage is applied 
to that input. 

Input LOW current: The current 
flowing out of an input when a 
specified LOW-level voltage is ap- 
plied to that input. 

Output current: The output current 
that is approximately one half of 
the true short-circuit output current 
(los). 

Output HIGH current: The leak- 
age current flowing into a turned off 
Open-Collector output with a speci- 
fied HIGH output voltage applied. 
For devices with a pull-up circuit, 
the lov is the current flowing out of 
an output which is in the HIGH 
state. 

Output HIGH current: The current 
necessary to guarantee the LOW to 
HIGH transition in a 302 transmis- 
sion line on the incident wave. 
Output LOW current: The current 
flowing into an output which is the 
LOW state. 

Output LOW current: The current 
necessary to guarantee the HIGH 
to LOW transition in a 30Q2 trans- 
mission line on the incident wave. 
Output short-circuit current: The 
current flowing out of an output 
which is in the HIGH state when 
that output is short circuit to 
ground. 

Output off current HIGH: The cur- 
rent flowing into a disabled 3-State 
output with a specified HIGH output 
voitage applied. 

Output off current LOW: The cur- 
rent flowing out of a disabled 3- 
State output with a specified LOW 
output voltage applied. 


1 
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AC SYMBOLS AND 
DEFINITIONS 


fMAx 


Maximum clock frequency: The 
maximum input frequency at a 
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tPLH 


tPHL 


tpHz 


tpLz 


tpZH 


tpz 


th 


ts 


Clock input for predictable perfor- 
mance. Above this frequency the 
device may cease to function. 
Propagation delay time: The time 
between the specified reference 
points on the input and output 
waveforms with the output chang- 
ing from the defined LOW level to 
the defined HIGH level. 
Propagation delay time: The time 
between the specified reference 
points on the input and output 
waveforms with the output chang- 
ing from the defined HIGH level to 
the defined LOW ievel. 

Output disable time from HIGH 
level of a 3-State output: The 
delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from the 
HIGH level to a high-impedance 
"off" state. 

Output disable time from LOW 
level of a 3-State output: The 
delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from the 
LOW level to a high-impedance 
"off" state. 

Output enable time to a HIGH 
level of a 3-State output: The 
delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from a 
high-impedance "'off'’ state to 
HIGH level. 

Output enable time to a LOW 
level of a 3-State output: The 
delay time between the specified 
reference points on the input and 
output voltage waveforms with the 
3-State output changing from a 
high-impedance ''off'' state to 
LOW level. 

Hold time: The interval immediate- 
ly following the active transition of 
the timing pulse (usually the clock 
pulse) or following the transition of 
the control input to its latching 
level, during which interval the data 
to be recognized must be main- 
tained at the input to ensure its 
continued recognition. A negative 
hold time indicates that the correct 
logic level may be released prior to 
the active transition of the timing 
pulse and still be recognized. 
Set-up time: The interval immedi- 
ately preceding the active transition 
of the timing pulse (usually the 
clock puise) or preceding the tran- 
sition of the control input to its 
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latching level, during which interval 
the data to be recognized must be 
maintained at the input to ensure 
its recognition. A negative set-up 
time indicates that the correct logic 
level may be initiated sometime 
after the active transition of the 
timing pulse and still be recognized. 
Pulse width: The time between the 
specified reference points on the 
leading and trailing edges of a 
pulse. 
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tREC 


tTLH 


Recovery time: The time between 
the reference point on the trailing 
edge of an asynchronous input 
control pulse and the reference 
point on the activating edge of a 
synchronous (clock) pulse input 
such that the device will respond to 
the synchronous input. 

Transition time, LOW-to-HIGH: 
The time between two. specified 
reference points on a waveform, 
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tTHL 


tr, ty 


normally 10% and 90% points, that 
is changing from LOW to HIGH. 

Transition time, HIGH-to-LOW: 
The time between two specified 
reference points on a waveform, 
normally 90% and 10% points, that 
is changing from HIGH to LOW. 

Clock input rise and fall times: 
10% to 90% value. 


signetics 


Logic Products 


INTRODUCTION 

The properties of high-speed FAST logic 
circuits dictate that care be taken in the 
design and layout of a system. 


Some general design considerations are in- 
cluded in this section. This is not intended to 
be a thorough guideline for designing FAST 
systems, but a reference for some of the 
constraints and techniques to be considered 
when designing a high-speed system. 


HANDLING PRECAUTIONS 

As described in the Circuit Characteristics 

section, FAST devices are susceptible to 

damage from electrostatic discharge (ESD). 

@ Signetics FAST devices are shipped in 
conducting foam or anti-static tubes and 
foil-lined boxes to minimize ESD during 
shipment and unloading. 


© Before opening the shipment of FAST 
devices, make sure that the individual is 
grounded and all handling means (such 
as tools, fixtures, and benches) are 
grounded. 


@ After removal from the shipping 
material, the leads of the FAST devices 
should always be grounded. In other 
words, FAST devices should be placed 
leads-down on a grounded surface, 
since ungrounded leads will attract 
static charge. 


® Do not insert or remove devices in 
sockets with power applied. Ensure that 
power supply transients, such as occur 
during power turn on-off, do not exceed 
absolute maximum ratings. 


@ After assembly on PC boards, ensure 
that ESD is minimized during handling, 
storage or maintenance. 


@ FAST inputs should never be left 
floating on a PC board. This precaution 
applies to any TTL family. As a 
temporary measure, a resistor with a 
resistance greater than 10k{2 should be 
soldered on the open input. The resistor 
will limit accidental damage if the PC 
board is removed and brought into 
contact with static-generating materials. 


INPUT CLAMPING 

FAST circuits are provided with clamp diodes 
on the device inputs to minimize negative 
ringing effects. These diodes should not be 
used to clamp negative DC voltages or long- 
duration, negative pulses. Certain FAST part 
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types with the NPN base input structure also 
provide clamping of positive overshoots. 


UNUSED INPUTS 

Proper digital design rules dictate that all 
unused inputs on TTL devices be tied either 
HIGH or LOW. This is especially important 
with FAST logic. 


Electrically-open inputs can degrade AC 
noise immunity as well as the switching speed 
of the device. Small geometries make FAST 
more susceptible to damage by electrostatic 
discharge than other TTL families. Tying in- 
puts to Voc or GND, directly or through a 
resistor, protects the device from in-circuit 
electrostatic damage. Additionally, while most 
unconnected TTL inputs float HIGH, FAST 
devices with NPN inputs float LOW. 


FAST devices do not require an input resistor 
to tie the input HIGH. Inputs can be connect- 
ed directly to Vcc as well as ground. 


Possible ways of handling unused inputs are: 


1. Unused active-HIGH NAND or AND in- 
puts to Vcc. The inputs should be main- 
tained at a voltage greater than 2.7V, but 
should not exceed the absolute maxi- 
mum rating. 


2. Connect unused active-HIGH NOR or OR 
inputs to ground. 


3. Tie unused active-HIGH NAND or AND 
inputs to an used input of the same gate, 
provided that the HIGH-levei fanout of 
the driving circuit is not impaired. 

4. Connect the unused active-HIGH NAND 
or AND inputs to the output of an unused 
gate that is forced HIGH. 


MIXING FAST WITH OTHER TTL 
FAMILIES 


Mixing the slower TTL families such as 74 
and 74LS with the higher speed families such 
as 74F is possible but must be done with 
caution. Each family of TTL devices has 
unique input and output characteristics opti- 
mized to achieve the desired speed or power 
features. 


The unique speed/power characteristics of 
the FAST devices are achieved partially by 
the internal fast rise and fall times, as well as 
those at input and output nodes. These fast 
transitions can cause noise of various types 
in a system. Power and ground line noise are 
generated by the faster transitions of the 
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current in the output load capacitance. Signal 
line noise can also be generated by the fast 
output transitions. 


The noise generated by 74F devices can be 
minimized in systems designed with shorter 
signal lines, good ground planes, well-by- 
passed power distribution networks, layouts 
that minimize adjacent signal lines that run 
parallel and improved impedance matching in 
signal lines to reduce transmission line-type 
reflections. 


INPUT LOADING AND OUTPUT 
DRIVE COMPARISON 


The logic levels of all TTL products are fully 
compatible with each other. However, the 
input loading and output drive characteristics 
of each family are different and must be taken 
into consideration when mixing them in a 
system. Table 1 shows the relative drive 
capabilities of each family for commercial 
temperature and voltage ranges. 


INPUT-OUTPUT LOADING AND 
FAN-OUT TABLE 


For convenience in system design, the input- 
output loading and fan-out characteristics of 
each circuit are specified in terms of unit 
loads and actual load value. One FAST Unit 
Load (U.L.) in the HIGH state is defined as 
20uA; thus both the input HIGH leakage 
current, 14, and output HIGH current-sourcing 
capability, Io4, are normalized to 20yA. 


Similarly, one FAST Unit Load (U.L.) in the 
LOW state is defined as 0.6mA and both the 
input LOW current, |),, and input LOW cur- 
rent/TL, and the output LOW current-sinking 
capability, Io,, are normalized to 0.6mA. 


For added convenience, the actual load value 
in amperes is listed in the column adjacent to 
Uke 


On some FAST devices, high-impedance 
NPN base input structure has been utilized. 


With this structure, the LOW level input cur- 
rent, li, has been reduced to 20uA. This 
characteristic is 30 times lower than the 
requirement of devices using the convention- 
al input structure. This feature improves fan- 
out in the LOW state and can help reduce 
part count in system design by eliminating 
buffers in some applications. 
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Table 1. Loading Comparisons 


DRIVING 
DEVICE 
FAMILY 


CLOCK PULSE REQUIREMENTS 
All FAST clock inputs are buffered to increase 
their tolerance of slow positive-clock edges 
and heavy ground noise. Nevertheless, the 
rise time on positive-edge-triggered devices 
should be less than the nominal clock-to- 
output delay time measured between 0.8V to 
2.0V levels of the clock driver for added 
safety margin against heavy ground noise. 
Not only a fast rising, clean clock pulse is 
required, but the path between the clock drive 
and clock input of the device should be well- 
shielded from electromagnetic noise. 


FAST OUTPUTS TIED 


TOGETHER 

The only FAST outputs that are designed to 
be tied together are Open-Collector and 3- 
State outputs. Standard FAST outputs should 
not be tied together unless their logic levels 
will always be the same; either all HIGH or all 
LOW. When connecting Open-Collector or 3- 
State outputs together, some general guide- 
lines must be observed. 


Open-Collector Outputs 

These devices must be used whenever two or 
more OR-tied outputs will be at opposite logic 
levels at the same time. These devices must 
have a pull-up resistor (or resistors) added 
between the OR-tie connector and Vcc to 
establish an active-HIGH level. Only special 
high-voltage buffers can be tied to a higher 
voltage than Voc. The minimum and maxi- 
mum size of the pull-up resistor is determined 


as follows: 
V Max) — V 

R (Min) = cc (Max) - Vot 
loL-No (liv) 
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8200/9300 


82S00 


R (Max) = Vcc (Min) — Vou 
Ny (lou) + No (liq) 


where: lo. = Minimum Io. guarantee 
or OR-tied elements. 
No (lL) = Cumulative maximum in- 


put LOW current for ail 
inputs tied to OR-tie 
connection. 

Ni (loy) = Cumulative maximum 

output HIGH leakage 
current for all outputs 
tied to OR-tie connec- 
tion. 

No (ly ) = Cumulative maximum 
input HIGH leakage 
current for all inputs 
tied to OR-tie connec- 
tion. 


If a resistor divider network is used to provide 
the HIGH level, the R (Max) must be de- 
creased enough to provide the required 
[(VoH/R (pull-down)] current. 


3-State Outputs 

3-State outputs are designed to be tied to- 
gether, but are not designed to be active 
simultaneously. In order to minimize noise 
and protect the outputs from excessive power 
dissipation, only one 3-State output should be 
active at any time. This generally requires that 
the output enable signals be non-overlapping. 
When TTL decoders are used to enable 3- 
State outputs, the decoder should be dis- 
abled while the address is being changed. 
Since all TTL decoder outputs are subject to 
decoding spikes, non-overlapping signals 
cannot normally guarantee when the address 
is changing. 


Since most 3-State output enable signals are 
active-LOW, shift registers or edge-triggered 
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storage registers provide good output enable 
buffers. Shift registers with one circulating 
LOW bit, such as the 'F164 or 'F194, are 
ideal for sequential enable signals. The 'F174 
or 'F273 can be used to buffer enable signals 
from TTL decoders or microcode (ROM) 
devices. Since the outputs of these registers 
will change from LOW-to-HIGH faster than 
from HIGH-to-LOW, the selection of one 
device at a time is assured. 


GND 

Good system design starts with a well 
thought out ground layout. Try to use ground 
plane if possible. This will save headaches 
later on. If ground strip is used, try to reduce 
ground path in order to minimize ground 
inductance. This prevents crosstalk prob- 
lems. Quite often, jumper wire is used for 
connecting to ground at the breadboardino 
stage, but a solid ground must be used eve 
at the breadboarding stage. 


Vcc 
Typical dynamic impedance of un-bypassed 


Voc runs from 5022 to 10082, depending on 
Voc and GND configuration. This is why a 
sudden current demand, due to an IC output 
switching, can cause momentary reduction in 
Vcc unless a bypass (decoupling) capacitor is 
located near Vcc. 


Not only is there a sudden current demand 
due to output switching transient, there is also 
a heavy current demand by the buffer driver. 
Assuming the buffer output sees a 5002 
dynamic load and the buffer LOW-to-HIGH 
transition is 2.5V, the current demand is 
50mA per buffer. If it is an octal buffer, the 
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current demand could be 0.4mA per package 
in 3ns time! 


The next step is to figure out the capacitance 
requirement for each bypass capacitor. Using 
the previously-mentioned octal buffer and 
assuming the Vcc droop is 0.1V, then C is: 
- 0.4A x 3 X 107° sec 
0.1V 
= 0.012uF 


=12 x 10F°° 


This formula is derived as follows: 
cQ = CV 


by differentiation: 


AQ AV 
At At 
Since —- = | 
At 
the equation becomes | = C r= 
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lAt 
hence, C = — 
AV 


Select the C bypass 2 0.02uF and try to use 
a high-quality RF capacitor. Place one bypass 
capacitor for each buffer and one bypass 
capacitor every two other types of IC pack- 
ages. Make sure that the leads are cut as 
short as possible. 


In addition, place bypass capacitors on a 
board to take care of board-level current 
transients. 


CROSSTALK 

The best way to handle crosstalk is to prevent 
it from occurring in the first place; quick-fixes 
are troublesome and costly. To prevent 
crosstalk, maximize spacing between signal 
lines and minimize spacing between signal 
lines and ground lines. Preferably, place 
ground lines between signal lines. For added 
precaution, add a ground trace alongside 
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either the potential cross-talker or the cross- 
listener. 


For backplane, or wire-wrap, use twisted pair 
for sensitive functions — clocks, asynchro- 
nous set or reset, asynchronous parallel load. 
In flat cable, make every other conductor 
ground. 


For multilayer P.C. boards, run signal lines in 
adjacent planes perpendicular to prevent 
magnetic coupling, and limit capacitive cou- 
pling. Use power shield (Vcc or ground plane) 
in between signal planes. 


Since any voltage change, noise or other- 
wise, arriving at the unterminated end of 
transmission lines double in amplitude, even 
a partially terminated line reduces the ampli- 
tude of the signal (noise or otherwise) ap- 
pearing at the end of the line; therefore, using 
a terminating resistor whose value is equal to 
the line characteristics impedance will help 
reduce crosstalk. 


signetics 


_ Logic Products 


section 5 
Military Information 


lon! 


Signetics 


Logic Products 


Effective January 1, 1985, this section has 
been superseded by the 1985 Military Prod- 
ucts Data Manual. Information regarding this 
manual can be obtained from the Military 
Division in Sacramento. (916) 925-6700. 


MILITARY STANDARD 


PRODUCTS 

The Signetics Military product line offering 
includes JAN Qualified Class S and B, and 
Class B vendor standard products. These 
products are designed to offer our customers 
the optimum of quality, reliability, delivery and 
cost. The benefits of these products provide 
our customers: 

® industry-wide standardization. 


® Fewer custom specifications. 
® Cost savings associated with larger lots. 


® Better lead times by reducing 
specification negotiation time and 
allowing off-the-shelf procurement. 


© Industry standard marking. 


JAN QUALIFIED PRODUCT 

JAN qualified product is offered to give our 
customers the highest quality and reliability. 
The JAN processing levels (Class S and B) 
are a result of the Governments product 
standardization programs, and our JAN pro- 
duction lines are certified by the qualifying 
activity, the Defense Electronics Supply Cen- 
ter (DESC). Signetics strongly recommends 
the use of JAN product which is listed on the 
MIL-M-38510 Qualified Products List (QPL). 


JAN qualified products are fabricated, assem- 
bled, tested, and inspected in U.S. Govern- 
ment certified facilities in Sunnyvale, Califor- 
nia (wafer fab), Orem, Utah (wafer fab, as- 
sembly), and in Sacramento, California (burn- 
in, test, quality conformance inspection). 


Testing and inspection to MIL-M-38510 is 
monitored by resident Government Source 
Inspection (GSI) personnel representing the 
Defense Contract Administration Services 
(DCAS). 


DESC prohibits any customer imposed addi- 
tions, deviations, omissions, or waivers on 
procurement of JAN products. Product must 
conform completely to Government specifica- 
tions prior to shipment and is verified by 
Signetics Quality Control. A Certificate of 
Conformance and Procurement Traceability 
is supplied with each lot shipped. 
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JAN qualified products are listed in QPL- 
38510, issued periodically by DESC. For cur- 
rent QPL information, customers may contact 
their local sales representative, Military Mar- 
keting in Sacramento, or directly with DESC- 
EQM at (513) 296-6355. The JAN products 
listed herein should be considered valid only 
on its date of publication. 


These categories of product conform to Qual- 
ity Levels A and B of MIL-HDBK-217 
(7q = 0.5 Class S, 1.0 for Class B). 


The example at the bottom of this page 
illustrates the part numbering system for JAN 
product, the part number is per MIL-M-38510. 


SIGNETICS CLASS B 
STANDARD PRODUCT (RB) 


Signetics Class B Standard product is offered 
for use when no JAN product is qualified on 
the QPL, DESC Drawing product is not avail- 
able, or when program requirements allow the 
use of vendor standard product. 


Class B standard product conforms to MIL- 
STD-883, general provisions Paragraph 1.2.1 
(and its sub-paragraphs), except where not- 
ed. (See Product Noncompliance Section of 
Military Data Book and/or Hand Book). No 
other claims, expressed or implied, are made 
of equivalence to JAN product or to MIL-M- 
38510. Signetics compliant product also con- 
forms with JEDEC Publication 101, except for 
marking content. 


Electrical test requirements are as stated in 
the most current Signetics Military Data 
Manual only. 

BEA 


J M38510 / 337 01 


Lon. Finish Designator 

Case Outline Designator 

- Device Class Designator 
‘Device Type 


Slash Sheet 


®@ 100% final electrical tests include all 
Data Manual parameter limits, test 
conditions, and temperatures applicable 
to Subgroups 1, 2, 3, 7, and 9 of MIL- 
STD-883, Method 5004 for digital 
products, or to Subgroups 1, 2, 3, 4, 
and 9 for Linear Products. 


® Group A sample electrical inspection 
tests include all fina! electrical 
subgroups as well as all other Data 
Manual parameters with specified 
minimum or maximum limits. 


@ End point electrical tests used for QC! 
inspection sampling (Groups C and D) 
are those Data Manual parameter limits, 
test conditions, and temperatures 
applicable to Group A Subgroups 1, 2, 
and 3 per MIL-STD-883, Method 5005, 
or to Subgroup 1 for Linear Products. 


Data Manual parameters which have no 
specified minimum or maximum limits (typical 
performance only) are not tested. Parameters 
which have limits specified at 25°C only, are 
tested only at that temperature. Detailed 
parameter assignment to subgroups and oth- 
er test detail are contained in documented 
Signetics internal Product Electrical specifica- 
tions, and are available upon request. Actual 
test program symbolics are available for cus- 
tomer review at the factory, but are consid- 
ered proprietary and will not be copied or 
otherwise distributed outside of Signetics. 


QCI Groups A and B testing are performed on 
all products and packages per MIL-M-38510 
and MIL-STD-883, Method 5005. Signetics 
utilizes inline Group A and alternate Group B 
for all lines. QCi Groups C and D are routinely 


General Specification 


JAN Certification Mark 
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performed on all compliant families and pack- 
age types. 
Waivers, deviations, or exceptions of any kind 


deemed necessary in the course of the con- 
tracts must be issued in accordance with 


DOD-STD-480. Should Signetics have knowl-. 


edge of the need for waivers at the time of 
response to quote (RFQ) or order entry, that 
information will be transmitted prior to order 
entry. 


Package types which do not have case out- 
lines letters assigned in MIL-M-38510, Ap- 
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pendix C, will be assigned case outline letters 
per JEDEC Publication 101. 


The Signetics standard Product Assurance 
Plan documentation is available for customer 
review at the factory, and is considered 
proprietary. 


This. category of product conforms to quality 
level B-2 of MIL-HDBK-217 (7q = 6.5). 


For Class B Standard Product, the part num- 
ber is listed as follows: 
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FUNCTION TABLE 


INPUTS 


age TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 
Plastic DIP N74FOON 
Plastic SO-14 N74FO00D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


nme | pescneron | ntow | ‘wantow 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


OUTPUT 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CD04230S LS03300S 


LSC3290S 
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Gate | FAST 74F00 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


| 
IN V 
lin mA 
V 
mA 
°C 


Yn howvolage SSCSC~“~*~*~“‘~*~*S*S*S*S*S*S~C~S~S 8 ww id 
Pw pt ewnent——SSSSCSCSCSCSCSCSCSCS~‘“‘“‘“<~“«~dr Rs 
[Your Voge spied w ouputin HGH oapuraiwe —=SCSC*~“~*~*~dtC OH 
Toor Gurent appled © oupitin LOW oupe atte ——SSSCSC~dCSC<aR 


RECOMMENDED OPERATING CONDITIONS 


TEST CONDITIONS! 


Vcc = MIN, +10%Voc 2.5 
HiGH-level output voltage Vit = MAX, low = MAX 
Voc = MIN, x 10%Vcco 
LOW-level output voltage Vit = MAX, lo, = MAX 
Input clamp voitage Voc = MIN, |) = Ik 
Fi Input current at maximum input voltage Voc = MAX, V, = 7.0V 
lin H!IGH-level input current Vcc = MAX, V| = 2.7V 
lie LOW-level input current Vcc = MAX, V; = 0.5V 
los Short-circuit output current? Voc = MAX, Vo = 0.0V 
Vin = GND 
loc Supply current (total) Voc = MAX 
Mines ON 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta= 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


| 
see 
id 
a 
| 60 
ooo 
ae 
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Gate FAST 74F00 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


74F00 
Ta = + 25°C Ta = 0°C to +70°C 
Vcc = +5.0V Vcc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
R, = 5002 R_ = 50022 


min | tye | Max | min | Max | 
teLH Propagation delay 2.4 3.7 5.0 2.4 6.0 
teu A, B to Y mavclonn1 2.0 3.2 4.3 2.0 5.3 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WFO0601AS 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 
TC01860S 


10% 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


FAMILY 
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width 
see AC CHARACTERISTICS for value. 


of pulse generators. 
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FUNCTION TABLE 2 TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Vcc = 5V + 10%; Ta = oO°C to +70°C 
Plastic DIP N74F02N 
Plastic SO-14 N74F02D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


H = HIGH voltage level 
L =LOW voltage level 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CD04180S LS03200S 


L$03210S 
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Gate FAST 74F02 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Supply voltage -—0.5 to +7.0 Vv 
Input voltage -~0.5 to +7.0 V 
Input current a — OO ~30 to +5 mA co 
oO 7 -05to+Veco «| tC«WV 
40 > mA 
0 to 70 — °C 


HIGH-level input voltage 2.0 
LOW-level input voltage 0.8 
lik Input clamp current Po 


HIGH-level output current. ae ~1 


LOW-levei output current 


Ta Operating free-air temperature 0 70 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F02 
PARAMETER TEST CONDITIONS! aaa mae ? UNIT 
Min | Typ Max 
Vcc = MIN, +10%Vcco | 2.5 
Vou HIGH-level output voltage Vit = MAX, lon = MAX ie 
Voc = MIN, +10%Voc 
VoL LOW-level output voltage Vit = MAX, lo, = MAX 
Vin = MIN, +5%Vcc 
Vik Input clamp voltage Voc = MIN, | = hx 
I Input current at maximum input Voc = MAX, V, = 7.0V 
voltage 
hy HIGH-level input current Voc = MAX, V; = 2.7V 
he LOW-level input current Voc = MAX, V; = 0.5V 
los Short-circuit output current? Voc = MAX, Vo = 0.0V | -60 
ICCH 
loc Supply current* (total) Voc = MAX Peeead 
| loon fated 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Icc is measured with outputs open. 
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Gate — —_ FAST 74F02 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


74F02 


= Ta =0°C to +70°C 
Veco = +5.0V + 10% 
C. = 50pF | 


tepLHy Propagation delay | | | 2.5 4.4 5.5 
teu A, B to Y macennd 90..| .92 1 43 uF 
NOTE: ; 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


PARAMETER TEST CONDITIONS UNIT 


wkbenine 
NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. For inverting Outputs 


arene raceme eee Ar An tne NAR Nt i er ne et ee ref env 


A A eC Nr ne ee AP RN A ery NN ih A rh tn rf eh ese 


AMP (V) 
90% 


Vee NEGATIVE 
PULSE 


OV 


puise | -S 
GENERATOR [2 
as AMP (V) 


POSITIVE 
— PULSE 


10018608 10% 
OV 


WF06450S 
Vm = 1.5V 


Test Circuit For Totem-Pole Outputs . Input Pulse Definition 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for vaiue. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. . 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 


INPUT PULSE REQUIREMENTS 


| FAMILY 
Amplitude | Rep. Rate | Pulse Width 
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Signefics 


Logic Products 


FUNCTION TABLE 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION 
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FAST 74F04 
Inverter 


Hex Inverter 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 
Plastic DIP N74F04N 
Plastic SO-14 N74F04D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
pms | DESCRIPTION HIGH/LOW | HIGH/LOW 
ae NE: A TAR 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03390S 


853-0327 80217 


Signetics Logic Products Product Specification 


Inverter FAST 74F04 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 


Voc Supply voltage V 

Input current mA 
lout Current applied to output in LOW output state. 40 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


74F 
PARAMETER UNIT 
Vin HIGH-level input voltage 
Vit LOW-level input voltage ee | 08 | 
lik input clamp current fd 
lou HIGH-level output current cd 


LOW-level output current 


Ta Operating free-air temperature 


PARAMETER 


voe= frome [es | | 
Vou HIGH-level output voltage Vit = MAX, lou = MAX Pa 

Vin = MIN, a 2.7 3.4 Pf V 
Voi LOW-level output voltage Vit = MAX, lot = MAX 


Vik Input clamp voltage Voc = MIN, |) = Ix 
I 


Input current at maximum Voo = MAX V; = 7.0V 
input voltage 
Ny HIGH-level input current Voc = MAX, V| = 2.7V 
Ne LOW-level input current Voc = MAX, V| = 0.5V 


los Short-circuit output current? Voc = MAX, Vo = 0.0V 


loc Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


nN 
o 
> 


| 

© = 
BE 

co 

> 


2 |: 
ro) 
Bis] [|< ; 


-85 ~ 150 
2.8 4.2 


10.2 15.3 


mA 
mA 
mA 
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Inverter FAST 74F04 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic.'’) 


PARAMETER 


TEST CONDITIONS 


Ta = + 25°C 
Vcc = + 5.0V 


Ta =0°C to +70°C 
Vec = +5.0V + 10% 
C. = 50pF 
R,_ = 5002 


tpLH Propagation delay Wavetscnnd 
teHL A to Y 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WF0601CS 


NOTE: For ail waveforms, Vy = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


Voc 
O 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


C,, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu=1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 


Signetics 


Logic Products 


FUNCTION TABLE 


H = HIGH voltage level 
L = LOW voltage level 


PIN CONFIGURATION 
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CD04350S 


FAST 74F08 
Gate 


Quad Two-iInput AND Gate 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta = 0°C to +70°C 
Plastic DIP N74F08N 
Plastic SO-14 N74F08D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
rms | peserrtion | arstow | wanncow 


Outputs 50/33 1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load (U.L.) is defined as: 20uA in the HIGH state and 0.6mA in the LOW 
state. . 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03410S 


LS03400S 


853-0328 80217 


Signetics Logic Products Product Specification 


Gate FAST 74F08 


ABSOLUTE MAXIMUM RATINGS (Operation beyond tne limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


lin Input current -30 lo +5 mA 

Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state a ee eee 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


OL 
Ta Operating free-air temperature 


Vcc = MIN, 
VoH H!iGH-level output voltage Vit = MAX, low = MAX 
Vin ca MIN, 


Voc = MIN, 
VoL LOW-level output voltage Vit = MAX, lo, = MAX 
Vin ie MIN, 


Vik Input clamp voltage Voc = MIN, | = Ik 


\ Input current at maximum Voc = MAX, V) = 7.0V 
input voltage 

ly HiGH-level input current Voc = MAX, V; = 2.7V 

hie LOW-level input current Voc = MAX, V; = 0.5V 

los Short-circuit output current? Voc = MAX, Vo = 0.0V 

loc Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Gate FAST 74F08 


AC CHARACTERISTICS 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 
C. = 50pF 


PARAMETER TEST CONDITIONS 
Rx = 50022 


min | tye | Max | win | Max 
tpLH Propagation delay 3.0 4.2 5.6 3.0 6.6 
re A, BtoY ravelonnrsl 25 4.0 53 25 6.3 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WFO6068S 


NOTE: For ail waveforms,Vy = 1.5V. 
Waveform 1. For Non-inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
Vee NEGATIVE 
PULSE 
ov 
PULSE 
GENERATOR 
Rt AMP (V) 
POSITIVE 
tt st tit PULSE 
TC01860S 10% 
ov 
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Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 

R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 

C, = Load capacitance includes jig and probe capacitance; | Amplitude | Rep. Rate | Pulse Width | trun | tTHL 
see AC CHARACTERISTICS for value. — 

Ry = Termination resistance should be equal to Zour 2.5ns 


of pulse generators. 
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signetics FAST 74F410, 74-14 
Gates 


Triple Three-Input NAND ('F10), AND ('F11) Gates 
Product Specification 


Logic Products 


FUNCTION TABLE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


OUTPUTS 


H L 
H L 
H L 
H L 
H L 
H L 
H L 
L H 


ORDERING CODE 


COMMERCIAL RANGE 
RACRSGES Voc = 5V +10%; Ta =0°C to +70°C 
Plastic DIP N74F10N, N74F11N 
Plastic SO-14 N74F10D, N74F11D 


L 
H 
L 
H 
L 
H 
L 
H 


H = HIGH voltage level NOTES: 
L = LOW voltage level 1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 
Inputs 1.0/1.0 20uA/0.6mMA 
Outputs 50/33 1.0mA/20mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03640S LS03430S 


LS03420S LS03630S 


CD04360S 
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Signetics Logic Products Product Specification | 


Gates FAST 74F10, 74F11 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 V 
VIN Input voltage -0.5 to +7.0 V 


lin Input current -30 to +5 mA 
Vout Voltage applied to output in HIGH output state -0.5 to +Vcoc V 
lout Current applied to output in LOW output state mA ~ 
TK Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


HIGH-level input voltage 
LOW-level input voltage 


an at ttre ett aneestepnenee tet retin ETT eet aera Sieroter nwa es 


Operating free-air temperature 


PARAMETER TEST CONDITIONS! 


Voc = MIN, 
Vi = MAX, lo = MAX 
Vin = MIN, 


ere tere egemennmrenieneeeeneniennareen = mit amet mene stan pennant raat neers inattention reptinnrt atbeehn 


+10%Voc 


VoOH HIGH-level output voltage 
t5%Voc 


+10%Voc 
LOW-level output voltage 


Input clamp current at maximum 
input voltage 


Voc = MAX, V; = 0.5V 
Voc = MAX, Vo = 0.0V 


Short-circuit output current? 


loc Supply current (total) 


NOTES: 

{.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Gates 


Product Specification 


FAST 74F410, 74F14 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."') 


PARAMETER 


Propagation delay 
A, B, C to Y 


Waveform 1 'F10 


Propagation delay 
A, B, C to Y 


Waveform 2 'F11 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


'F10 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


| PULSE 
| GENERATOR 


1C0186C5 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour 

of pulse generators. 
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TEST CONDITIONS 


evecare re rere att erry Wrenn apr nenrene= P na aa 


WFO601DS 


74F10, 11 
Ta = +25°C Ta = 0°C to +70°C 
Vcc = +5.0V Vec = +5.0V + 10% UNIT 
C. = 50pF C. = 50pF 
RL = 50082 RL= 50012 
Min Typ Max Min | Max 
2.4 3.7 5.0 
2.0 3.2 4.3 
3.0 4.2 5.6 
2.5 | 4.1 5.5 


A, B, C 


WF060675 


"Fil 
Waveform 2. For Non-inverting Outputs 


NOTE: For all wavetorms, Vy=1.5V. 6 


peotae ——o}  pommermeme AMP (V) 
90% f 90% 


NEGATIVE 
PULSE 
wnmee QV 
— 
4 —— AMP (V) 


POSITIVE 
PULSE 


10% 


OV 
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Vu = 1.5V 
input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width 
| 500ns | 2.5ns | 2.5ns 


FAMILY 
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FAST 74F13 
schmitt Trigger 


Dual 4-Input NAND Schmitt Trigger 
Product Specification 


Signetics 


Logic Products 


poor TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
The F13 contains two 4-input NAND DELAY (TOTAL) 


gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharp- ORDERING CODE 


ly defined, jitter-free output signals. In Bette COMMERCIAL RANGE 
addition, they have greater noise margin CKAGES Voc = 5V +10%:Ta = 0°C to +70°C 


than conventional NAND gates. 
. a ga Plastic DIP N74F13N 


FUNCTION TABLE Plastic SO-14 N74F13D 


NOTES: | 
INPUTS OUTPUT 1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 


DESCRIPTION HIGH/LOW | HIGH/LOW 
20yA/0.6MA 
H = HIGH voltage level | 4.0mA/20mA_| 
L = LOW voltage level Outputs 50/33 1.0mA/20mA 
X = Don't care NOTE: 


One (1.0) FAST Unit Load is defined as: 20nA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03440S 
CD04370S 


LS03450S 
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Signetics Logic Products 


Schmitt Trigger 


Each circuit contains a 4-input Schmitt trigger 
followed by a Darlington level shifter and a 
phase splitter driving a TTL totem-pole out- 
put. The Schmitt trigger uses positive feed- 
back to effectively speed-up slow input transi- 
tions, and provide different input threshold 


voltages for positive and negative-going tran- 
sitions. This hysteresis between the positive- 
going and negative-going input threshold (typ- 
ically 800mV) is determined by resistor ratios 
and is essentially insensitive to temperature 
and supply voltage variations. As long as 


Product Specification 


FAST 74F13 


three inputs remain at a more positive voltage 
than Vr +max, the gate will respond in the 
transitions of the other input as shown in 
Waveform 1. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the usefui life uf the device. 


Input voltage 


Input current 


VouT Voltage applied to output in HIGH output state V | 


lout Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


lik Input clamp current 


HIGH-level output current . 


LOW-level output current 
Operating free-air temperature 


August 26, 1985 


Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage us 


-0.5 to +7.0 V 
na 


Signetics Logic Products Product Specification 


Schmitt Trigger FAST 74F413 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F13 
PARAMETER TEST CONDITIONS’ in | : UNIT 
Tye? | Max | 


VT+ Positive-going threshold Voc = 5.0V 
Vr- Negative-going threshold Voc = 5.0V 


O}O]; 

khIN 
=e 
ua 
« 


8 
~Y 
a) 
ho 


AVr7 Hysteresis (Vt+ — Vt_) Voc = 5.0V 
= £10%Voc 25 
Vou HIGH-level output voltage Voc = MIN, a 
Vi = Vt—MIN» loH = MAX +5%Voc 27 


Voc = MIN, +10%Voc 
Vi = Vt+ Max: lon = MAX +5%Voc 


VoL LOW-level output voltage 


3.4 

35 

35 
5 
4 
5 
0 


V Input clamp voltage Voc = MIN, | = Ik 


IK 
Input current at positive-going = = 
iT threshold HEC SONS NEN 
Input current at negative-going = oi 
Ir threshold NCES ON Mie Mie 


1 Input current at maximum input voltage Voc = MAX, V| = 7.0V 
NH HIGH-level input current Voc = MAX, V; = 2.7V 


lie LOW-level input current Voc = MAX, V; = 0.5V 
Short-circuit output current? Voc = MAX, Vo = 0.0V 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


mM 


> 


P| 
[100 


mM 
pA 
Mm 


> 


m 


mA 


los 


I 
jo) 
ine) 


Vin = GND 


loc Supply current (total) [ roy 
IN = 4. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."') 


Ta = +25°C Ta = 0°C to +70°C 
Voc = +5.0V Vec = +5.0V + 10% 


PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 


R, = 5002 R. = 5002 


tPLH Propagation delay 4.0 5.5 7.0 4.0 8.0 
feat A, B, C, D to Y waxciomd 9.0 11.0 13.5 9.0 13.5 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Product Specification 


Schmitt Trigger 


AC WAVEFORM 


A, B, C, D 


<| 


FAST 74F13 


Viret(L) 


Vm 


WF06021S 


NOTE: For all waveforms,Vy = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
OO) 


PULSE 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 
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NEGATIVE 
PULSE 


POSITIVE 
PULSE 


AMP (V) 
90% 


OV 


10% 
OV 


WF06450S 


Vu = 1.5V 
input Pulse Definition 


INPUT PULSE REQUIREMENTS 


amy |____INPUT PULSE REQUIREMENTS 
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signetics 


Logic Products 


DESCRIPTION 


The 'F14 contains six logic inverters 
which accept standard TTL input signals 
and provide standard TTL output levels. 
They are capable of transforming slowly 
changing input signals into sharply de- 
fined, jitter-free output signals. In addi- 
tion, they have greater noise margin 
than conventional inverters. 


Each circuit contains a Schmitt trigger 
followed by a Darlington level shifter and 
a phase splitter driving a TTL totem-pole 
output. The Schmitt trigger uses positive 
feedback to effectively speed-up slow 
input transition, and provide different 
input threshold voltages for positive and 
negative-going transitions. This hystere- 
sis between the positive-going and ne- 
gative-going input thresholds (typically 
800mV) is determined internally by resis- 
tor ratios and is essentially insensitive to 
temperature and supply voltage varia- 
tions. 


FUNCTION TABLE 


INPUT OUTPUT 
A Y 


PIN CONFIGURATION 


CD04380S 
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FAST 74-14 
schmitt Trigger 


Hex Inverter Schmitt Trigger 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
ERennve? Vec = 5V + 10%; Ta =0°C to +70°C 
Plastic DIP N74F14N 
Plastic SO-14 N74F14D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


rms | _pesonerion | sow | “Scnrtow 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03480S LS03470S 
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Schmitt Trigger FAST 74F14 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Supply voltage -0.5 to +7.0 V 


Input voltage -0.5 to +7.0 V 


Input current -30 to +5 mA 


Vout Voltage applied to output in HIGH output state -0.5 to +Voc V 


louT Current applied to output in LOW output state 


TA Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


mA 
ba 


PARAMETER 


Voc Supply voltage 

lik Input clamp current 
HIGH-level output current 
LOW-level output current 


Operating free-air temperature 


PARAMETER 


VT+ Positive-going threshold 
Vr. Negative-going threshold 


AVr Hysteresis (V74+— Vr_) 


TEST CONDITIONS! 


£10%Voc 


Voc = MIN, 
Vi = Vr—min; lon = MAX 


HIGH-level output voltage 
+ 5%Vocc 


wo 
an 
an 
° 


Voc = MIN, 
Vi = Vr+max, lo. = MAX 


LOW-level output voltage 


oo 
On 
o 


Input clamp voltage Voc = MIN, |) = Ix 


Input current at positive-going 


ile threshold WEG = ONs, Mi aeie 


Input current at negative- 


going threshold ate 


Voc = 5.0V, V; = Vr 


Input current at maximum 


input voltage Voc = MAX, V; = 7.0V 


HIGH-level input current Voc = MAX, V; = 2.7V 


ele 
ro) 
= 
> 


Ne LOW-level input current Voc = MAX, V; = 0.5V -0.2 mA 
los Short-circuit output current? Voc = MAX -~135 | -150 mA 
loc Supply current (total) Voc = MAX | 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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schmitt Trigger 


Product Specification 


FAST 74F14 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


Propagation delay 


A to Y 


teLH 
teHL 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


7 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
e 


PULSE 
GENERATOR | 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance inciudes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 
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PULSE 


Ta = +25°C 
Vec = + 5.0V 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 
C. = 50pF 
R, = 50092 


WF0601CS 


NOTE: For all waveforms, Vy = 7.5V. 
Waveform 1. 


For inverting Outputs 


AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


“tTLH (tr) 
AMP (V) 
POSITIVE 


10% 
OV 
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Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width 


FAMILY 


trun | trHL 


| 2.5ns | 2.5ns 
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Signetics FAST 74F20 
Gate 


Dual Four-Input NAND Gate 
Product Specification 


Logic Products 


FUNCTION TABLE 


INPUTS OUTPUT 


aon TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE | 
ERCROGeS Voc = 5V + 10%; Ta = 0°C to +70°C 


Plastic DIP N74F20N 
H = HIGH voltage level Plastic SO-14 N74F20D 


L = LOW voltage level 
NOTES: 


X = Don't care ; 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) | LOAD VALUE 


pESe RIPON HIGH/LOW HIGH/LOW 
1.0/1.0 20uA/0.6mA | 
Outputs 50/33 1.0mA/20mA iter ees 
NOTE: 7 6 
One (1.0) FAST Unit Load is defined as: 204A in the HIGH state and 0.6mA in the LOW state. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CD04390S 


LS03490S 
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Signetics Logic Products Product Specification 


Gate FAST 74F20 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 


UNIT 
Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range °C 


RECOMMENDED OPERATING CONDITIONS 


—_ min [nom [mae | 


Voc Supply voltage ie 
Vin HIGH-level input voltage = ae 
Vit LOW-level input voltage (pas ee EE ee 
lik Input clamp current en eee -18 
lon HIGH-level output current i 
lou LOW-level output current 
Ta Operating free-air temperature 0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


Voc = MIN, +10%Voc 
VoH HIGH-level output voltage Vit = MAX, low = MAX 
Voc = MIN, +10%Vcc 


ViL = MAX, lot = MAX 
Vin = MIN, +5%Voc 


Voc = MIN, |) = Ix 


2.5 
2.7 


VoL LOW-level output voltage 


> 
on} oa 
op n= 


35 
35 


Vik Input clamp voltage 


Input current at maximum 


input voitage Voc = MAX, V| = 7.0V 


100 


-f° : 


keg HIGH-level input current Voc = MAX, V; = 2.7V uA 

it LOW-level input current Voc = MAX, V; = 0.5V -0.4 | -06 | mA 

los Short-circuit output current? Voc = MAX, Vo = 0.0V | -60 | —85 mA 

loc Supply current (total) ea Voc = MAX vw=eno | | os | 14 | uti 
NOTES: | —_ _ 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any Sequence of parameter tests, log tests should be performed last. 
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Signetics Logic Products 


Gate 


Product Specification 


FAST 74F20 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


PARAMETER 


tpLH Propagation delay 2.4 37 5.0 2.4 .0 
ful A, B, C, D to Y ENGIONM 2.0 3.2 4.3 2.0 3 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


TEST CONDITIONS 


74F20 


Ta = +25°C Ta = 0°C to +70°C 
= _ 9, 
Vcc = + 5.0V Vec = +5.0V + 10% UNIT 
C, = 50pF C, = 50pF 
Ri = 50022 Ri, = 50082 


pwn | typ | Mex | Min | Max 
6 
5 


WFO601FS 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


Vec 
O 


PULSE 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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ace AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vm = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width | triy 
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signetics 


Logic Products 


FUNCTION TABLE 


INPUTS OUTPUT 


H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


PIN CONFIGURATION 


CbD04170S 
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FAST 74F27 
Gate 


Triple Three-Input NOR Gate 
Product Specification 


ieee TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 
Plastic DIP N74F27N 
Plastic SO-14 N74F27D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
p PINs DESCRIPTION HIGH/LOW| HIGH/LOW 
Data outputs 50/33 1mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20yuA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03190S 


LS03180S 
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Signetics Logic Products Product Specification 


Gate FAST 74F27 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


aa PARAMETER 74F 
IIN input Current ~30 to +5 mA 
Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 

| Ta Operating free-air temperature range 


RECOMMEWDED OPERATING CONDITIONS 


74F 
iouiedal [nom [won | 


Vin HIGH-level input voltage i Sa i Se 
Vit LOW-level input voltage a a a ae 
lik Input clamp current 


| HIGH-level output current 


OH 
lo LOW-level output current 


Ta Operating free-air temperature 


Fae i 
oO} mn 


PARAMETER 


Voc = MIN, 
HIGH-level output voltage Vit = MAX, low = MAX 
Vin = MIN, 


Voc = MIN, +10%Vocc 
LOW-level output voltage Vit = MAX, lo, = MAX 
Vin = MIN, + 5%Vcc 


Input clamp voltage Voc = MIN, | = lx 


Input clamp current at 
maximum input voltage 


HIGH-level input current Voc = MAX, V| = 2.7V 
LOW-level input current Voc = MAX, V| = 0.5V 


Voc = MAX, V| = 7.0V 


Short-circuit output current? 


Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may 
raise the chip temperature well above normal and thereby cause invalid reaciings in other parameter tests. In any sequence of parameter tests, los 
tests should be pertormed last. 
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Signetics Logic Products Product Specification 


Gate FAST 74F27 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202, ''Testing and Specifying FAST Logic.'') 
PARAMETER 


Ta = + 25°C Ta = 0°C to +70°C 
Vcc = + 5.0V Voc = +5.0V +10% 
TEST CONDITIONS C, = 50pF C, = 50pF 


R, = 50022 R. = 50022 


min | tye | mex | min | Max | 


teLy Propagation delay 2.0 3.5 5.0 1.5 5.5 
ipa A, B, C to Y WaNOTOnM 1.0 2.5 4.5 1.0 5.0 
NOTE: . 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


A, B, C 


WF06017S 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delay Input To Output 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


Vcc 
O) 


NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
=, PULSE 


TCO1860S 


10% 


OV 


WF06450S 


tw 


Vu = 1.5V 
Test Circuit for Totem-Pole Outputs Input Pulse Definition 
BERN ONS. INPUT PULSE REQUIREMENTS 
Ry = Load resistor to GND; see AC CHARACTERISTICS 
for value. 


FAMILY fF 


CL = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour 
of pulse generators. 
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signetics 


Logic Products 


FUNCTION TABLE 
INPUTS 


X 
X 
X 
X 
X 
X 
X 
L 
H 


cK KKK KK KT 
cK KK KK KX 
cK KKK KOK 
IKK KK TK XK OX 
IcK KK TK KK 
TK KT KK KK OK 


X 
X 
X 
X 
X 
X 
L 
X 
H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


PIN CONFIGURATION 
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OUTPUT 


ressztzs|4 


CD04160S 


FAST 74F30 
Gate 


Eight-Input NAND Gate 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


Se 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta = 0°C to +70°C 
Plastic DIP N74F30N 


Plastic SO-14 N74F30D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 


74F(U.L.) 
DESCRIPTION HIGH/LOW HIGH/LOW 


Data inputs 1.0/1.0 20yuA/0.6mMA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Z{Ol[nImM[olaolol|> 


1 
2 
3 
4 
is) 
6 
1 
2 


> 


LS031608 


LS07170S 
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Gate FAST 74F30 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Uniess otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


Supply voltage -0.5 to +7.0 
input voltage -0.5 to +7.0 
input current -30 to +5 


Voltage applied to output in HIGH output state -0.5 to +Vcoc V 
40 mA 


0 to +70 


Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


| Vin HIGH-level input voltage V 
| Vit LOW-level input voltage V 
| lix Input clamp current mA 
lou HIGH-level output current mA 
| lon. LOW-level output current mA 
| Ta Operating free-air temperature 0 70 °C 
Oo” ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
Pe POP CON ear Steet hh a hay WRT Sl Pen ae ste RE eee el Sirk SE i EN recast EC 
| PARAMETER TEST CONDITIONS! 
a i Re a a Nae aa a EEN aE Peers MOR AeA Ee Oe 
| Voc = MIN, +10%Voc 
Vou HIGH-level output voltage Vit = MAX, lo. = MAX 
Vin = MIN, + 5%Voc 


aa 
j 


+10%Voc 


VoL LOW-level output voltage Vit = MAX, lo, = MAX _ ——— 
Vin = MIN, +5%Vcc 
Vik Input clamp voltage Voc = MIN, | = lx 
| 7 Input clamp current at Voc = MAX, Vj) = 7.0V 
| maximum input voltage 
ae HIGH-level input current Voc = MAX, V; = 2.7V 
| 


Voc = MAX, V; = 0.5V 


los Short-circuit output current? 


ne 


ICC Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Signetics Logic Products Product Specification 


Gate FAST 74F30 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'’) 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 


PARAMETER TEST CONDITIONS 
R, = 50022 
|min | tye | Max | in | Max 
teLy Propagation delay 1.0 5.0 ee 
teu A, B, C, D, E, F, G, H to Y 1.5 5.5 
NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WF06018S 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delay Input To Output 


en enn NR A NN RN I AE NM 


TEST CIRCUIT AND WAVEFORMS 


90% 


Vcc 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 

TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 

R, = Load resistor to GND; see AC CHARACTERISTICS 
for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour 
of pulse generators. 


INPUT PULSE REQUIREMENTS 
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FAST 74F32 
Gate 


Quad Two-lInput OR Gate 
Product Specification 


Logic Products 


FUNCTION TABLE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
; a DELAY (TOTAL) 


INPUTS OUTPUT 


ORDERING CODE 


COMMERCIAL RANGE 
PECKAGES Voc = 5V +10%; Tyg = 0°C to +70°C 
Plastic DIP N74F32N 
Plastic SO-14 N74F32D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 


20uA/0.6MA 
Outputs 1.0mA/20mA 


H = HIGH voltage level 
L = LOW voitage level 


DESCRIPTION 


NOTE: 
One (1.0) FAST Unit Load (U.L.) is defined as: 20uA in the HIGH state and 0.6mA in the LOW 
state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03520S 


CD04400S 


LS03510S 
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Signetics Logic Products Product Specification 


Gate FAST 74F32 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


Voc Supply voltage 
lin Input current -30 to +5 mA 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
ViH HIGH-level input voltage 


TEST CONDITIONS’ 


VoH HIGH-level output voltage Vit = MAX, lIoy = MAX 

Voc = MIN, +10%Voc 35 
VoL LOW-level output voltage Vit = MAX, lo, = MAX 
Vik Input clamp voltage Voc = MIN, |) = ik 


loc | Supply current (total) , 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


on 
jo) 


35 


nn 
oO 


-1.2 
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Signetics Logic Products 


Gate 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 
teHe A, B to Y 


NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


Product Specification 


FAST 74F32 


Ta = +25°C 
Vec = +5.0V 
C, = 50pF 


Ta =0°C to +70°C 
Vec = +5.0V +10% 
C._ = 50pF 
R. = 50022 


Ry = 5002 


WFO6068S 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
O 


PULSE | 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


August 26, 1985 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. For Non-Inverting Outputs 


AMP (V) 
90% 
NEGATIVE 
PULSE 
OV 
AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
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signeftics FAST 74F37 
Buffer 


Quad Two-input NAND Buffer 
Product Specification 


Logic Products 


—_$_—__—_—_———, 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


FUNCTION TABLE 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V +10%; Ta = O°C to +70°C 
Plastic DIP N74F37N 
Plastic SO-14 N74F37D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


; 74F(U.L.) 
PINS ail al HIGH/LOW | HIGH/LOW 


Data inputs 1.0/2.0 | 20uA/1.2mA 
Data outputs 750/106.6 | 15mA/64mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


C004410S LS03540S 


LS03530S 
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Signetics Logic Products | Product Specification 


Buffer FAST 74F37 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 | ov 


V 
v 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


74F 
Vin HIGH-level input voltage ee ae ae ee 
VIL LOW-level input voltage a ae Se ae ae 
lik Input clamp current foe 
IOH HIGH-level output current Wf mA 
low LOW-level output current rae (ae Ae mA 
Ta Operating free-air temperature a re a ae ee 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


HIGH-level output voltage 


74F37 
TEST CONDITIONS! 


+10%Voc ; 
lon =-imA 


+10%Vocc ; 
lon = -15mA 


lo = 48mA an 10%Vcoco 


Vik Input clamp voltage Voc = MIN, |) = Ik 


In rrent at 
I po oe ee Voc = MAX V = 7.0V 
maximum input voltage 
id HIGH-level input current Voc = MAX, V; = 2.7V 
Hie LOW-level input current Voc = MAX, V; = 0.5V 
logs  Short-circuit output current? Voc = MAX ~100 
Vin = GND 
Voc = MAX 
Vin= 4.8V 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 


order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


UNIT 


< 
TG 


3.4 
VoH 


NM} M |] M | MO 
o;};OITN| oO 
+ 
% 


35 


Vo. LOW-level output voltage 
.40 


ol] a 
ao; o 


“-0.73 -1.2 


100 


5 
-0.4 


c 
> 


-1.2 
-—225 


mA 
mA 


ie) 
oO 


(ve) 


3 
> 


loc Supply current (total) 


=, 
> 
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Signetics Logic Products Product Specification 


Buffer FAST 74F37 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F37 


Vcc = +5.0V 
C, = 50pF 
Ry = 5002 


PARAMETER TEST CONDITIONS UNIT 


teLH Propagation delay 


tpHL A, B to Y 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


Waveform 1 


AC WAVEFORM 


TS _. 


WF0601GS 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


Voc 
e 


NEGATIVE 
PULSE 


PULSE 
GENERATOR [” 


POSITIVE 

tet ot PULSE 
TCO1860S 10% 

ov 


WF6450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width 
1MHz 


3.0V 


DEFINITIONS 

R, = Load resistor to GND; see AC CHARACTERISTICS 
for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


FAMILY 
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FAST 74F38 
Buffer 


Quad Two-iInput NAND Buffer (Open Collector) 
Product Specification 


Signetics 


Logic Products 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Caen es Voc = 5V + 10%: Ta =0°C to +70°C 
H = HIGH voltage level ree 
X= Don't care Plastic SO-14 N74F38D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP available 1984. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| 74F(U.L.) | LOAD VALUE 
jpn DESCRIPTION HIGH/LOW| HIGH/LOW 


NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
2. *OC = Open Collector 


PIN CONFIGURATION LOGIC SYMBOL | LOGIC SYMBOL (IEEE/IEC) 


cD04420S LS03560S 


LS03550S 
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Signetics Logic Products Product Specification 


Buffer FAST 74F38 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


_PARAMETER 74F 
_ Supply voltage 70.5 to +7.0 
Input voltage ~0. 5 to +7.0 


input current 


_ Voltage applied to to output | in| HIGH output state 


_Current applied to output in n LOW output state 


Operating free- air temperature range 0 to +70 
RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc __ Supply voltage 


VI HIGH- level input voltage _ 


Vit LOW- level input voltage 
| ae x OInpul t clamp o current OS -| 
~~ Voy. HiGH-level output voltage ssS—S 
“lo, ss LOW4level output current SS 
Ta Operating free-air temperature 


PARAMETER TEST SGNBITIONS!: 


te eterna. ites 1 a areal ene any araeinattinin meena arena aeeitr stat d+ yeeetemnmet tristan ene ota eenen epee ent tenet 


lou HIGH- level output current Veo = MIN, Mis = MAX, Vin * MIN, Vou = MAX 


Voc = MIN, loi = A8MA 
= MAX, SS 
Vin = MIN lo, = 64mA 


=MIN, N= hk 


Voc = MAX V; = 7.0V 


Voc = MAX, AX, Vi= =2 7 


+10 % Voc 


+ SeNoc’ 


Vo. LOW-level output voltage 


Vik “Input clamp voltage 


Input current at others 
maximum input voltage 


“HIGH: level input current 


LOW-level input current Veo = MAX, Vi = -0.5V 


ICCH 
Supply current (total) hi seas 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
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Signetics Logic Products Product Specification 


Buffer | FAST 74F38 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


Ta =0 to +70°C 
Veco = +5.0V + 10% 
C. = 5OpF 


PARAMETER TEST CONDITIONS 
R_ = 5002 


7 jp omin | typ | Max | Min | Max 
| teLy Propagation delay 7.5 10 12.5 125 13 
tone: A,B to Y weeyelounn 1.5 3.0 5.0 1.5 5.5 A 


NOTES: 

1. Subtract 0.2ns from minimum values for SO package. 

2. When using open collector parts, the value of the pull-up resistor greatly affects the value of the TPLH. For example, changing the specified pull-up resistor value 
from 500 ohms to 100 ohms will improve the TPLH up to 50% with only a slight increase in the TPHL. However, if the value of the pull-up resistor is changed, the 
user must make certain that the total IOL current through the resistor, plus the total IIL's of the receivers does not exceed the IOL maximum specification. 


AC WAVEFORM 


WFO601HS 


NOTE: For all waveforms, Viy = 1.5V. 
Waveform 1. Propagation Delay Input To Output 


TEST CIRCUIT AND WAVEFORMS 


. AMP (V) 
Vcc 7.0V ao" 
NEGATIVE 
> RL PULSE 
OV 
| PULSE 
GENERATOR | 
CLS R, ANP (V) 


POSITIVE 
PULSE 


10% 
ov 


WFO06450S 


Vu = 1.5V 
Test Circuit For Open Collector Outputs input Pulse Definition 


DEFINITIONS | INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS FAMILY 

for value. ; . Amplitude | Rep. Rate | Pulse Width | tri | true 
C, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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signetics FAST 74F40 
Buffer 


Dual Four-Input NAND Buffer 
Product Specification 


Logic Products 


picked Be an TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 


INPUTS OUTPUT TYPE 


DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V +10%; Tyg = 0°C to +70°C 
Plastic DIP N74F40N 
Plastic SO-14 N74F40D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP available 1984. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
DESCRIPTION HIGH/LOW 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03580S 


CD04430S 


LS03570S 
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Signetics Logic Products Product Specification 


Buffer FAST 74F40 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
m 
m 


lout Current applied to output in LOW output state 


Operating free-air temperature range 


— 
ye) 
fo) 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage : 


Vin HIGH-level input voltage ; 
Vit 


~ 
> 
Ti 


UNIT 


oO 


alo | I 
o_ —_— . 
oOo; om! o an 


LOW-level input voltage 


ao 


> 


Input clamp current m 


= 
> 


lon HIGH-level output current 


3 
> 


LOW-level output current 


Operating free-air temperature 


mo} + 
ol|n 


° 
; 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


TEST CONDITIONS’ 


loo = -15mMA 
VoL 


Vik Input clamp voltage Voc = MIN, | = lik 


Input current at Voc = MAX V) = 7.0V 
maximum input voltage 


I 
li HIGH-level input current 


PARAMETER UNIT 


Vou  HIGH-level output voltage 


ide) 
163) 


LOW-level output voltage 


oO 


C on 


-0.73 -1.2 


aS 


10 


20 
—1.2 
—225 

4 


Voc = MAX, V; = 2.7V 


Eee 
Tvoorwax vino SSC*dYd 


V MAX Yin'= GND a Uf9 
cc > 

vn=4sv | | 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


r= 
> 


mA 
mA 
mA 
mA 


Nie LOW-level input current 


los Short-circuit output current? 


= 


loc Supply current (total) 


—_ 
~s 
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Signetics Logic Products Product Specification 


Buffer FAST 74F40 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') ~ 


74F40 
UNIT 


Ta =0 to +70°C 
Voc =+5.0V +10% 
C, = 50pF C, = 50pF 
R, = 5002 R, = 50022 


PARAMETER TEST CONDITIONS 


min | tye | Max | min | Max 
teLH Propagation delay 2.0 4.0 6.0 15 7.0 
oy A,B,C, Dto ¥ AVANEIOU ol 15 3.0 5.0 1.0 5.5 i 


AC WAVEFORM 


WFO601FS 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


TCO18608 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS — INPUT PULSE REQUIREMENTS 
R,_ = Load resistor to GND; see AC CHARACTERISTICS 


for value. 

C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zouyrt 
of pulse generators. 
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Logic Products 


FUNCTION TABLE 
For 3-Input Gates 


raTeye[olelr| | 


FUNCTION TABLE 
For 2-Input Gates 


rele[o| #_ 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


PIN CONFIGURATION 


CD04080S 
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FAST 74F541_ 
Gate 


Dual 2-Wide 2-Input, 2-Wide 3-Input AND-OR-Invert Gate 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta =0°C to +70°C 


N74F51N 


PACKAGES 


Plastic DIP 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) LOAD VALUE 
pms | ron, HIGH/LOW HIGH/LOW 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


1A 
18 
1c 
1Y¥ 8 
1D . 
1E 
1F 


LS03040S 


2A 
28 
2Y 6 
2c 
2D 


LS03050S 


LOGIC SYMBOL (IEEE/IEC) 


LS03060S 
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Signetics Logic Products Product Specification 


Gate FAST 74F54 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Uniess otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 
V 


VIN Input voltage -0.5 to +7.0 


lin Input current -30 to +5 


seen e 

VouT Voltage applied to output in HIGH output state 

VouT Current applied to output in LOW output state mA 
Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


74F 


PARAMETER UNIT 


= 
=| 


Supply voltage 5 


HIGH-level input voltage 


LOW-level input voltage 


mp as 
o;n 
] on 
= or 


input clamp current mA 
lou HIGH-level output current mA 
lot LOW-level output current 20 mA 
Ta Operating free-air temperature a 70 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' UNIT 


Voc = MIN, Vi = MAX, lon = MAX, | #19%Voc | 2.5 
Vin = MIN +5%Voc 2.7 


Voc = MIN, Vi. =MAX, lo, = MAX, | + 19%Vocc 
Vin = MIN + 5%Voc 


Voc = MIN, |) = lik 


Voc = MAX, V) = 7.0V 


Von  HIGH-level output voltage aa 


0.35 
0.35 
—0.73 


0.5 
0.5 
~1.2 


LOW-level output voltage 


Input clamp voltage 


Input clamp current at 
maximum input voltage 


100 


pe) 
fa) 


HIGH-level input current Vcc = MAX, V; = 2.7V 


Voc = MAX, V; = 0.5V 


= 


3 
> 


| 
oO 
BSS 


3 
> 


LOW-level input current 


mA 
mA 


Short-circuit output current? 


IocH 1.8 


loc Supply current (total) 


de ee 
on 
ao 


“I 
on 


= 
z 
| 
on 
(es) 


IocL 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Signetics Logic Products Product Specification 


Gate ; FAST 74754 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F51 
Ta = +25°C Ta = 0°C to +70°C 
Voc = +5.0V Vec = +5.0V + 10% 
PARAMETER TEST CONDITIONS C. = 50pF C, = 50pF UNIT 
teLy Propagation delay ; ; : ; 6.5 
tpyL A, B, C, D, E, F to nY Wavetorm 1 . : : : 4.5 = 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


SS As 
NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delay Input To Output 


TEST CIRCUIT AND WAVEFORMS 


AC WAVEFORM 


see AC CHARACTERISTICS for value. - | 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 


ANP (V) 
90% 
Voc NEGATIVE 
PULSE 
ov 
| puLse | 
| GENERATOR | 
re 7 ea 
POSITIVE 
-a — = PULSE 
TC01860S 10% 
OV 
WF06450S 
Vm = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 
DEFINITIONS INPUT PULSE REQUIREMENTS 
R,_ = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY 
C,, = Load capacitance includes jig and probe capacitance; 
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Signetics FAST 74F64 
Gate 


Four-Two-Three-Two-Input AND-OR-Invert Gate 
Product Specification 


Logic Products 


TYPICAL SUPPLY CURRENT 


TYPE TYPICAL PROPAGATION 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F64N 
Plastic SO-14 


N74F64D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 


PACKAGES 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


ret fe 


Data Manual. 


FUNCTION TABLE 


F 
X 
H 
X 


All other combinations 


H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 
1.0/1.0 20yuA/0.6mA 


Outputs 50/33 1.0mA/20mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CD04070S 


LS03030S 
LS03020S 
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Signetics Logic Products Product Specification 


Gate FAST 74F64 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Vcc Supply voltage -0.5 to +7.0 V 


Input voltage -0.5 to +7.0 


Input current -30 to +5 


Vout Voltage applied to output in HIGH output state -0.5 to +Vcoc 


V 
mA 
lout Current applied to output in LOW output state 


Operating free-air temperature range ss 


RECOMMENDED OPERATING CONDITIONS 


Vcc Supply voltage 4.5 V 

Vin HIGH-level input voltage 2.0 

Vit LOW-level input voltage —— 0.8 V 

lk Input clamp current Pan. -18 
HiGH-level output current pa 
LOW-level output current aa Si 20 mA 

Ta Operating free-air temperature page fe a 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


Voc = MIN, +10%Voc 
VoH HIGH-level output voltage Vit = MAX, low = MAX 
Vin = MIN, +5%Vocc 


Voc = MIN, +10%Vcc 
VoL LOW-level output voltage Vit = MAX, lop = MAX 
Vin = MIN, t5%Voc 


Vik Input clamp voltage Voc = MIN, | = Ix 

I; Input current at maximum input voltage Voc = MAX, V; = 7.0V 
hy HIGH-level input current Voc = MAX, V; = 2.7V 
Nie LOW-level input current Voc = MAX, V; = 0.5V 


= 
> 


> 


los Short-circuit output current? Voc = MAX, Vo = 0.0V 
Supply current (total) 


1 
loc 


ive) 
— 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


August 26, 1985 6-50 


Signetics Logic Products 


Gate 


AC ELECTRICAL CHARACTERISTICS 


PARAMETER TEST CONDITIONS 


Product Specification 


FAST 74F64 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Veo = +5.0V + 10% 
C, = 50pF C, = 50pF 


Ry = 50022 Ri = 50082 


_ min | tye | Max | Min | Max 


teLH Propagation delay 2.5 4.6 6.0 25 7.0 
teu A-L to Y wavelorne 2.0 3.2 4.5 2.0 5.5 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WF06012S 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
e 


PULSE 
GENERATOR 


TCO01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zout 
of pulse generators. 
trLH, tru, Values should be less than or equal to the table 
entries. 


August 26, 1985 


AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY | _INPUT PULSE REQUIREMENTS 
Amplitude | Rep. Rate Pulse Width | trun | trHe 
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signetics 


Logic Products 


DESCRIPTION 

The 'F74 is a dual positive edge-trig- 
gered D-type flip-flop featuring individual 
Data, Clock, Set and Reset inputs, and 
complementary Q and Q outputs. 


Set (Sp) and Reset (Rp) are asynchro- 
nous active-LOW inputs and operate 
independently of the Clock input. Infor- 
mation on the Data (D) input is trans- 
ferred to the Q output on the LOW-to- 
HIGH transition of the clock pulse. Clock 
triggering occurs at a voltage level of the 


clock pulse and is not directly related to. 


the transition time of the positive-going 
pulse. The D inputs must be stable one 
set-up time prior to the LOW-to-HIGH 
clock transition for predictable opera- 
tion. 


PIN CONFIGURATION 


CD04440S 


August 26, 1985 


FAST 74F74 
Flip-Flop 


Dual D-Type Flip-Flop 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPE TYPICAL fmax (TOTAL) 


74F74 125MHz 11.5mA 


ORDERING CODE 
COMMERCIAL RANGE 


PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F74N 
Plastic SO-14 N74F74D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 


Data inputs 4.0/1.0 20uA/0.6mA 
CP,, CP Clock pulse inputs 1.0/1.0 20uA/0.6mA 
ee (active rising edge) ila 

= 5 Reset inputs 
1.0/3.0 20uA/1.8mA 


50/33 1.0mA/20mA 


Set inputs 
(active LOW) 


Outputs 


Sp1, Sp2 


Q1, Qy, Qe, Qe 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03590S 


LSO3600S 
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Signetics Logic Products Product Specification 


Flip-Flop FAST 74F74 


LOGIC DIAGRAM MODE SELECT — FUNCTION TABLE 


INPUTS OUTPUTS 


OPERATING MODE 


Asynchronous Set 
Asynchronous Reset 
(Clear) 
Undetermined!") 
Load ''1"' (Set) 
Load ''0'' (Reset) 


H = HIGH voltage level steady state. 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock 
transition. 

L=LOW voltage level steady state. 

|= LOW voltage level one set-up time prior to the LOW-to-HIGH clock 
transition. 

X = Don't care. 

t = LOW-to-HIGH clock transition. 

NOTE: 

(1) Both outputs will be HIGH if both Sp and Rp go LOW simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 
Voc Supply voltage 


Input voltage 

Input current 

VouT Voltage applied to output in HIGH output state 
tour Curent epted to ouputin LOW outut sete SSCS~dSCSCi 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


HIGH-level input voltage 
LOW-level input voltage 


lik Input clamp current 


lou HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 


August 26, 1985 6-53 


Signetics Logic Products Product Specification 


Flip-Flop FAST 74F74 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


TEST CONDITIONS’ 


= 
< 
SG 


Voc = MIN, 
Vit = MAX, low = MAX 
Vin = MIN, 


Voc = MIN, 
LOW-level output voltage Vit = MAX, lo, = MAX 
Vin = MIN, 


Vix Input clamp voltage Voo'= MIN: p= lie | | -0.73 


Vou HIGH-level output voltage 


[ve] 
or 


. . rae) 
iJ) : 
nn 

oO 


VoL 


oO 


-1.2 


I Input current at maximum Veo = MAX, V; = 7.0V 
input voltage 
i HIGH-level input current Voc = MAX, V; = 2.7V All inputs 
D, CP inputs 


1 


LOW-level input current Voc = MAX, V; = 0.5V 


Rp, Sp inputs 


los Short-circuit output current? Voc = MAX, Vo = 0.0V 
loc Supply current* (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time.For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable 
in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may rise the chip 
temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed 
last. 

4. Measure Icc with the Clock inputs grounded and all outputs open, with the Q and Q outputs HIGH in turn. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202 ''Testing and Specifying FAST Logic."’) 
PARAMETER 


one Propagation delay 3.8 5.3 6.8 3.8 7.8 
teu CP to Qn, On wavelonn! 4.4 6.2 8.0 4.4 9.2 
teLy Propagation delay 3.2 4.6 6.1 3.2 7.1 
teu SD, or RD, to Qn, Op WEVSIONLe 3.5 7.0 9.0 3.5 10.5 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 


= 


TEST CONDITIONS 
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Signetics Logic Products Product Specification 


Flip-Flop FAST 74F74 


AC SET-UP REQUIREMENTS 


Ta = + 25°C Ta =0°C to +70°C 
Vcc = +5.0V Vec = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
R, = 50002 


s (H) Set-up time HIGH or LOW, 
: (L) Dn to CP Waveform 1 
th ( Hold time HIGH or LOW, 


(H) Clock pulse width, 
Hi (L) HIGH or LOW 


tw (L) Rp or Sp pulse width, LOW 


t Recovery time, 
nee Rp or Sp to CP 


AC WAVEFORMS 


SET (Sp) 


RESET (Rp) 


WF06221S 
WF06351S 


Waveform 1. Ciock To Output Delays, Data Set-up And Waveform 2. Set And Reset To Output Delays, Set And 
Hold Times, Clock Pulse Width Reset Pulse Widths 


Rp or Sp 


CP 


WF06132S 


Waveform 3. Recovery Time 


NOTE: For all waveforms, Vij = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable performance. 
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Signetics Logic Products 


Flip-Flop 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
® 


| puse | -S 
| GENERATOR [< 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zourt 
of pulse generators. 
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Product Specification 


FAST 74F74 


ne AMP (V) 
'° 
NEGATIVE 
PULSE 
OV 
AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06450S 


Vy = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate Pulse Width | trun | try 
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Signetics FAST 74F85 
Comparator 


4-Bit Magnitude Comparator 
Product Specification 


Logic Products 


pene : TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
e High impedance NPN base inputs DELAY (TOTAL) 


for reduced loading (20uA in 
HIGH and LOW states) 


e Magnitude comparison of any 
binary words ORDERING CODE 


e Serial or parallel expansion PACKAGES COMMERCIAL RANGE 
without extra gating Voc = 5V +10%; Ta = 0°C to +70°C 
Plastic DIP N74F85N 


DESCRIPTION Plastic SOL-16 N74F85D 
The 'F85 is a 4-bit magnitude compara- NOTES: 


tor that can be expanded to almost any 4. so package is surface-mounted micro-miniature DIP. 
length. It compares two 4-bit binary, 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


BCD, or other monotonic codes and Data Manual. 


Presents the three Possible magnitude INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


results at the outputs. The 4-bit inputs 
where Ag and B3 are the most significant | HIGH/LOW | HIGH/LOW 
bits. ; Ao - A3 Comparing Inputs 1.0/0.033 20pA/20uA 


The operation of the 'F85 is described in Bo - B3 Comparing Inputs 1.0/0.033 20uUA/20uA 


the Function Table, showing all possible pote eee | 

logic conditions. The upper part of the pee Expansion Inputs 1.0/0.033 20uA/20NA 
table describes the normal operation 

under all conditions that will occur in a we 4 A=B Data Outputs 1.0mA/20mA 
single device or in a series expansion eae mek saateene 


scheme. In the upper part of the table NOTE: 
the three outputs are mutually exclusive One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


In the lower part of the table, the outputs 
reflect the feed-forward conditions that 
exist in the parallel expansion scheme. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


10 12 13 «#15 


Ag Ay Ag Ag 
la<B 
la=B 


'iA>B 


LS02930S g 
LS02940S 


cpo40208 
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Comparator FAST 74F85 


The expansion inputs Ins, la=p, andlaca LOGIC DIAGRAM 
are the least significant bit positions. When 


used for series expansion, the A>B, A=B 
and A<B outputs of the least significant 


word are connected to the corresponding (15) aes ne? Cte (PS 

: A3 
lass, Ia=p, and Iacg inputs of the next is @ Sas EP - ) > 
higher stage. Stages can be added in this “ ie a, 


manner to any length, but a propagation 
delay penalty of about 15ns is added with 
each additional stage. For proper operation 
the expansion inputs of the least significant 
word should be tied as follows: |, 5 3 = LOW, 
la=pBp= HIGH, and la <p = LOW. 


Ih 


a 


[ 


il 
¥ 


Lith 
i 


ii 
ll 
LL ULE 

e.¢ 


oH 


LD01390S 


FUNCTION TABLE 


COMPARING INPUTS EXPANSION INPUTS OUTPUTS 


X X X X X X H L L 

X X X X X X L H L 
A2 > Bo X X X X X H L L 
Ao < Bo X Xx Xx Xx X L H L 
Ao = Bo X X X X H L e 
Ao = Bo X X X L H L 
Ao = Bo X x Xx H L L 
Ao = Bo X X X L H L 
Ao = Bo H L L H L L 
Ao = Bo E H i L H L 
Ao = Bo L L H L L H 
Ao = Bo X X H L L H 
Ao = Bo H H L L L L 
Ao = Bo L L is H H L 


H = HIGH voltage level 
L= LOW voltage level 
X = Don't care 


January 4, 1985 6-58 


Signetics Logic Products 


Comparator 


INPUTS 

(MSB) Bo3 
A23 
B22 
A22 
B21 
Az 
B20 
A20 
Big 


(LSB) Bg 
Ao 


rm a 


OUTPUTS 


AF02001S 


Figure 1. Comparison Of Two 24-Bit Words 


Table 1 


1-4 Bits 
5-25 Bits 


January 4, 1985 


WORD NUMBER OF TYPICAL SPEEDS 
LENGTH PACKAGES 74F 
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Product Specification 


FAST 74F85 


The parallel expansion scheme shown in 
Figure 1 demonstrates the most efficient 
general use of these comparators. In the 
parallel expansion scheme, the expansion 
inputs can be used as a fifth input bit position 
except on the least significant device which 
must be connected as in the serial scheme. 
The expansion inputs are used by labeling 
la>p as an "A" input, la <g as a ''B" input 
and setting I~, = gs LOW. The 'F85 can be used 
as a 5-bit comparator only when the outputs 
are used to drive the (Ag — Ag) and (Bo - Bs) 
inputs of another 'F85 device. The parallel 
technique can be expanded to any number of 
bits as shown in Table 1. 


lo! 
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Comparator FAST 74F85 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


C Supply voltage 
Vin HIGH-level input voltage 
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Comparator FAST 74F85 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


74F85 


TEST CONDITIONS’ 


I Input een a Voc = 0.0V, V; = 7.0V 
maximum input voltage 


Voc = MIN, Vit = MAX, lon = MAX, 
Vin = MIN 


Vou  HIGH-level output voltage = 


Voc =MIN, Vi, = MAX, lo, = MAX, 
Vin = MIN 


Vo. LOW-level output voltage 


HIGH-level input current Voc = MAX, V| = 2.7V 
LOW-level input current Voc = MAX, V; =0.5V 
Short-circuit output current? Voc = MAX 


lcc Supply current* (total) 


= [0 
ope 


V 

V 
rarer 
20 [a 
Cnn 
Cm 
Tm 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. loc is measured with outputs open, A=B grounded, and all other inputs grounded. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Vec = +5.0V + 10% 
C. = 50pF C. = 50pF 
Ri. = 5002 Ry = 5002 


PARAMETER TEST CONDITIONS 


Propagation delay 
A or B input to 
A<B, A>B output 


Waveform 1 
3 logic levels 


Propagation delay 
A or B input to 
A=B output 


Waveform 1 
4 logic levels 


Propagation delay 
lacp and |p =p input 
to A>B output 


Waveform 1 
1 logic level 


Propagation delay 
la=p input to 
A=B8 output 


Waveform 1 
2 logic levels 


Propagation delay 
la>p and la =gB input 
to A<B output 


Waveform 1 
1 logic level 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Comparator FAST 74F85 


AC WAVEFORM 


A, B, lacs, la-B, laos 


A<B, A=B, A>B 


WF06031S 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delay Input To Output 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


Vcc 
) 


NEGATIVE 
PULSE 


ov 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
=— << = — PULSE 


TCO1860S 


10% 10% 


OV 


WF06450S 


tw 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R,_ = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY 


C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 


Ry = Termination resistance should be equal to Zout 


of pulse generators. 
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Quad Two-input Exclusive-OR Gate 
Product Specification 


Logic Products 


FUNCTION TABLE avers TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


SoS ee 
INPUTS OUTPUT DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
RACKAGES Vec = 5V +10%; Ta =0°C to +70°C 


H = HIGH voltage level Plastic DIP N74F86N 
L=LOW voltage level 
Plastic SO-14 N74F86D 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 
LOAD VALUE 
HiIGH/LOW 


20uA/0.6mA 
1.0mA/20mA 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 


DESCRIPTION 


Inputs 
Outputs 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CD04450S Lso3620S 


LSV2S10S 
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Gate 


FAST 74F86 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
noted these limits are over the operating free-air temperature range.) 


UNIT 


Unless otherwise 


PARAMETER | 
Vec Supply voltage 
Vin Input voltage 
lin Input current — 7 
VouT Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 
Ta ~ Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Input clamp current 


74F 
-0.5 to +7.0 
-0.5 to +7.0 
-30 to +5 


-0.5 to +Voc V 
40 mA 
0 to 70 * 36 


HIGH-level output current 


LOW-level output current 


Operating free-air temperature 


| 


PARAMETER TEST CONDITIONS! ater aa ea one UNIT 
| Min Typ? | Max 
| Vcc = MIN, +10%Voc 2.5 V 
VoH HIGH-level output voltage Vit = MAX, low = MAX SS eee — ern — 
. Vi = MIN, + 5%Voc 2.7 (3.4 V 
Voc = MIN, | +10%Voc 35 50 V 
VoL LOW-level output voltage Vit = MAX, lop = MAX 0 ob > cae 
Vin = MIN, + S%Vcc 
Vik Input clamp voltage Voc = MIN, |) = Ix 
| - Input current at maximum input voltage Voc =. MAX, V; = 7.0V 
ne HIGH-level input current Voc = MAX, V; = 2.7V 
ane LOW-level input current — Voc = MAX, V; = 0.5V 
| los Short-circuit output current? Voc = MAX . 
Si | ICCH 
loc Supply current (total) Voc = MAX — —- — 
loce 18 28 mA 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Vcc = 5V, Ta = 25°C. 


3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Gate FAST 74F86 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics 
LOGIC App note 202 ''Testing and Specifying FAST logic.'') 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 


teLH Propagation delay Other input LOW 3.0 4.0 5.5 3.0 6.5 ae 
teyL A or B to Y Waveform 2 3,0 4.2 5.5 3.0 6.5 
teLH Propagation delay Other input HIGH 3.5 5.3 7.0 3:5. 8.0 fie 
teHL A or B to Y Waveform 1 3.0 4.7 6.5 3.0 75 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


PARAMETER TEST CONDITIONS UNIT 


AC WAVEFORMS 


WF06069S 
WFO0601JS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, Vy = 1.5V. 


seers renhrk nar smarennen meearranmneampnt Nt R ANN YS 


TEST CIRCUIT AND WAVEFORMS 


lo! 


AMP (V) 


90% 


Voc NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 


10% 


OV 


WF06450S 


Ve = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 

R,. = Load resistor, see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zourt 

of pulse generators. 
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DESCRIPTION 


The 'F109 is a dual positive edge-trig- 
gered JK-type flip-flop featuring individu- 
al J, K, Clock, Set and Reset inputs, and 


complementary Q outputs. 


Set (Sp) and Reset (Rp) are asynchro- 
nous active-LOW inputs and operate 
independently of the Clock input. 


The J and K are edge-triggered inputs 
which control the state changes of the 
flip-flops as described in the Function 
Table. Clock triggering occurs at a volt- 
age level of the clock pulse and is not 
directly related to the transition of the 
positive-going pulse. 


The J and K inputs must be stable just 
one set-up time prior to the LOW-to- 
HIGH transition of the Clock for predict- 
able operation. The JK design allows 
operation as a D flip-flop by tying the J 
and K inputs together. 


Although the Clock input is level sensi- 
tive, the positive transition of the Clock 
pulse between the 0.8V and 2.0V levels 
should be equal to or less than the Clock 
to output delay time for reliable opera- 
tion. 


PIN CONFIGURATION 


CD04560S 
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FAST 74F109 
Flip-Flop 


Dual J-K Positive Edge-Triggered Flip-Flop 
Product Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


12.3mA 


TYPE 


74F109 


TYPICAL fyax 


125MHz 


ORDERING CODE 
COMMERCIAL RANGE 


RACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 
Plastic DIP N74F109N 
N74F109D 


Plastic SO-16 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


LOAD VALUE 
HIGH/LOW 


20uA/0.6mMA 


Data inputs 


Clock pulse inputs 
(active rising edge) 20uA/0.6mA 
20uA/1.8mA 

20uUA/1.8mA 


1.0mMA/20mA 


Reset inputs (active LOW) 
Set inputs (active LOW) 
Outputs 


Q;, Qa, Q;, Qs 
NOTE: 
One (1.0) FAST Unit Load (U.L.) is defined as: 20uA in the HIGH state and 0.6mA in the LOW 
state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS0370S LSO3680S 


LS03660S 
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Flip-Flop FAST 74F109 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS 


OPERATING MODE 


P+] 


Asynchronous Set 
Asynchronous Reset (Clear) 
Undetermined (Note) 


Toggle 

Load ''0" (Reset) 
Load ''1"' (Set) 
Hold ''no change" 


ab Ey ore 
Alm ras) rtinr 


H = HIGH voltage level steady state. 

tL =LOW voltage level steady state. 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 

1=LOW voltage level one set-up time prior to the LOW-to-HIGH Clock 
transition. 

X = Don't care. 

q = Lower case letters indicate the state of the referenced output prior to the 
LOW-to-HIGH Clock transition. 

t = LOW-to-HIGH Clock transition. 

NOTE: 

Both outputs will be HIGH if both Sp and Rp go LOW simultaneously. 


LD01820S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 V 


VIN Input voltage -0.5 to +7.0 — 
lin Input current -30 to +5 6 
aaa 


Vout Voltage applied to output in HIGH output state 


lot LOW-level output current 
Ta Operating free-air temperature 
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Flip-Flop FAST 74F109 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F 109 


‘ 
< 
ao] 
Ls) 
z 
+ 


| 
on 
is 
Oo 
Cc 


TEST CONDITIONS! 


+10%Vcc | 2.5 a ae 
Tet 


£10%Voc 


PARAMETER 


Voc = MIN, 
Vit = MAX, lon = MAX 
Vin = MIN, 


Voc = MIN, 
Vit = MAX, lo. = MAX 
Vin = MIN, + 5%Voc 


Vik Input clamp voltage Voc = MIN, |) = lix 


Input current at maximum Voc = MAX, V; = 7.0V 


input voltage 
Voc = MAX, V; = 2.7V 


VoH HIGH-level output voltage 


VoL LOW-level output voltage 


J, K, CP inputs 


J, K, CP inputs 


— 
oO 
io) 


lH HIGH-level input current 


- 
nN 
2 
= 


Nie LOW-level input current Voc = MAX, V; = 0.5V 


Sp, Rp inputs 


los Short-circuit output current ? Vcc = MAX, Vo = 0.0V 
loc Supply current * (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4.With the Clock input grounded and all outputs open, Ico is measured with the Q and Q outputs HIGH in turn. 


= i 


ty ‘ 
nN 

e 
> 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


Ta =0°C to +70°C 
Vcc = +5.0V +10% 


PARAMETER TEST CONDITIONS 
fMAX Maximum clock frequency 
tpLH Propagation delay 
teu CP to Qn, Qn 
tpLy Propagation delay __ 
tPHL Spn OF Ron to Qn, Qn 


NOTE: 
Subtract 0.2ns from minimum vaiues for SO package. 
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Flip-Flop FAST 74F109 


AC SET-UP REQUIREMENTS 


74F109 


T,=0 to +70°C 
Vcc =+5.0V +10% 
C, = 50pF 

Ri = 50002 R, = 50022 


PARAMETER TEST CONDITIONS 


t,(H) Set-up time HIGH or LOW, 
t,(L) Jor K to CP 


th(H) Hold time, HIGH or LOW, 
th(L) J or K to CP 


tw(H) Clock pulse width, 
tw(L) HIGH or LOW 


Set or Reset pulse width, 


Waveform 1 


Waveform 1 


Waveform 1 


tw(L) LOW 
' Recovery time, 
rec Set or Reset to clock 


AC WAVEFORMS 


cP 


WF06222S 


WF06353S 


Waveform 1. Clock To Output Delays, Data Set-up And ' Waveform 2. Set And Reset To Output Delays, Set And 
Hold Times, Clock Pulse Width Reset Pulse Widths 


Rp, °° Spp 


CP 


WF06134S 


Waveform 3. Recovery Time 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop | FAST 74F109 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 

R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 

C. = Load capacitance includes jig and probe capacitance; | amplitude | Rep. Rate | Pulse Width | tru | trav | 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyt 2.5ns 


of pulse generators. 
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DESCRIPTION 


The 'F112 is a dual J-K negative edge- 
triggered flip-flop featuring individual J, 
K, Clock, Set and Reset inputs. The Set 
(Sp) and Reset (Rp) inputs, when LOW, 
set or reset the outputs as shown in the 
Function Table regardless of the levels 
at the other inputs. 


A HIGH level on the Clock (CP) input 
enables the J and K inputs and data will 
be accepted. The logic levels at the J 
and K inputs may be allowed to change 
while the CP is HIGH and the flip-flop will 
perform according to the Function Table 
as long as minimum set-up and hold 
times are observed. Output state chang- 
es are initiated by the HIGH-to-LOW 
transition of CP. 


PIN CONFIGURATION 


CD04570S 


February 1986 


FAST 74F112 
Flip-Flop 


Dual J-K Negative Edge-Triggered Flip-Flop 
Preliminary Specification 


irae TEE Pakene 


= a e354 nn en ere tr ee Sy 


TYPICAL SUPPLY CURRENT 
(TOTAL) | 


TYPE TYPICAL fyax 


130MHz 


= 74F 1 1 2 


ORDERING CODE — 


COMMERCIAL RANGE 


PAGRARES Voc = 5V +10%; Tag = O°C to +70°C 
Plastic DIP N74F112N 
_ Plastic SO- 14 N74F112D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Frocucts 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 

PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
aie ice Ge Data inputs 1.0/1.0 20uA/0.6mA 
CP,, CB, Clock pulse inputs 1.0/4.0 20uA/2.4mA 


(active falling edge) 


Reset input Sa LOW) 


20uA/3. OMA 


20uUA/3.0MA 
1 ‘OmA/20mMA 


Ros, Re Rpe 


Sot, Spe 


| G1, Qa, Qe, Q Q1, Qe Qo 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW staie. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) © 


LS03700S LS03710S 


LSC369NS 
Voc = Pin 16 
GND = Pin 8 


Signetics Logic Products 


Flip-Flop 


LOGIC DIAGRAM 


LD01830S 


Preliminary Specification 


FAST 74F112 


FUNCTION TABLE 


INPUTS OUTPUTS 
So | Fo |@F| 4 | «| a | a | 


X 
X 
X 
h 
h 
| 
| 


OPERATING MODE 


Asynchronous set 
Asynchronous reset (clear) 
Undetermined 

Toggle 

Load ''0"' (reset) 

Load ''1"’ (set) 

Hoid ''no change" 


TIerTIOorZ 
Q2 Dlrairrit 
Qirra Tre 


H = HIGH voltage level steady state. 

h=HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock 
transition. 

L = LOW voltage level steady state. 

|=LOW voltage level one set-up time prior to the HIGH-to-LOW Clock 
transition. 

q = Lower case letters indicate the state of the referenced output one set-up time 
prior to the HIGH-to-LOW Clock transition. 

X = Don't care. 

1 = HIGH-to-LOW Clock transition. 

NOTE: 

Both outputs will be HIGH while both Sp and Rp are LOW, but the output states 

are unpredictable if Sp and Rp go HIGH simultaneously. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Supply voltage 
VIN Input voltage 
input current 
Voltage applied to output in HIGH output state 
Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voitage 
HIGH-level input voltage 
Vib LOW-level input voltage 
hy. = Input clamp current 
HiGH-level output current 
LOW-level output current 


Operating free-air temperature 


February 1986 


74F UNIT 
-0.5 to +Voc V | 
40 mA 


0 to 70 


° 


74F 
UNIT 
Min Nom 
4.5 5.5 V 
20 
V 


ol 
Oo 
I 
— : 
© 


-1.0 


ome) 
= a 
>| > 


NSN 
° 
; 
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Flip-Flop 


Preliminary Specification 


FAST 74F4142 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


HIGH-level output voltage 


LOW-level output voltage 


Input clamp voitage 


Input current at maximum 
input voltage 


HIGH-level input current 


Ron: Son _ a 
CP, 


NOTES: 


TEST CONDITIONS’ 


Voc = MIN, 
Vii ra MAX, lou = MAX 
ViH = MIN, 


Vcc = MIN, 
Vin = MAX, 
Vin = MIN, 


Voc = MIN, t= lik 


lo. = MAX 


74F112 
UNIT 


Typ 


2:5 


< 


+10%Voc 


t 
i 


+5%Voc 2.7 
+10%Voc 


+5%Voc 


Voc = MAX, V; = 7.0V 


Voc = MAX, V; =2.7V 


Voc = MAX, V; = 0.5V 


Voc = MAX 
Voc = MAX 


oO a 
nh 
jo) OQ 
«|< ; ; 


a 
Je 
eit 


; 
hs 
20 MA 
ania oom et 
20 [ma 
a sae a 
mh 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. 


3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. With the Clock input grounded and all outputs open, Icc is measured with the Q and Q outputs HIGH in turn. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


74F 112 
Ta = +25°C Ta =0°C to +70°C 
Vec = + 5.0V Veco = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 
R, = 50022 R, = 50022 
Min Typ Max 
fuax Maximum Clock frequency Waveform 1 
teLH Propagation delay 2.0 5.0 6.5 
tex, CP, to Qn, Op MAN SI OUDL 2.0 5.0 6.5 
teLy Propagation delay 2.0 4.5 6.5 
Spn or Rpn to Qn, Gn meyer 2.0 4.5 6.5 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products | Preliminary Specification 


Flip-Flop — FAST 74F442 


AC SET-UP REQUIREMENTS 


74F 112 


Ta = 0°C to +70°C 
Vec = +5.0V + 10% 
C, = 50pF 


TEST CONDITIONS 


PARAMETER 


t,(H) Set-up time, HIGH or LOW 
t.(L) Jy or Ky to CP, 


th(H) Hold time, HIGH or LOW 
tw(H) =~ ; 
ty(L) CP, pulse width 


ty(L) RD, or SD, pulse width 


AC WAVEFORMS 


SET (Sp) 


RESET (Rp) 


WFO06224S 


WF06362S 


Waveform 1. Clock To Output Delays, Data Set-up And Waveform 2. Set And Reset To Output Delays, Set And 
Hold Times, Clock Pulse Width Reset Pulse Widths 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Preliminary Specification 


Flip-Flop 


FAST 74F412 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
@ 


PULSE 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyrt 
of pulse generators. : 


February 1986 


AMP (V) 


90% 


NEGATIVE 


PULSE 
OV 


orn lee 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
FAMILY 
Amplitude Rep. Rate } Pulse Width trun | trHL 
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DESCRIPTION 


The 'F113 is a dual J-K negative edge- 
triggered flip-flop featuring individual J, 
K, Set and Clock inputs. The asynchro- 
nous Set (Sp) input, when LOW, forces 
the outputs to the steady state levels as 
shown in the Function Table regardless 
of the levels at the other inputs. 


A HIGH level on the Clock (CP) input 
enables the J and K inputs and data will 
be accepted. The logic levels at the J 
and K inputs may be allowed to change 
while the CP is HIGH and the flip-flop will 
perform according to the Function Table 
as long as minimum set-up and hold 
times are observed. Output state chang- 
es are intitiated by the HIGH-to-LOW 
transition of CP. 


PIN CONFIGURATION 


CD04580S 


February 1986 


FAST 74F143 
Flip-Flop 


Dual J-K Negative Edge-Triggered Flip-Flop Without Reset 
Preliminary Specification 


TYPICAL PROPAGATION 


TYPE TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 
COMMERCIAL RANGE 


Plastic DIP N74F113N 
Plastic SO-14 N74F113D 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
pins DESC Pilon HIGH/LOW | HIGH/LOW 


an OA Clock pulse inputs 
CP,, CPo (active falling edge) 1.0/4.0 20pA/2.4mA 
Q1, Qa, Q;, Qo 


Outputs 50/33 1.0mMA/20mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03730S LS03740S 


LS03720S 


Veco = Pin 16 
GND = Pin 8 
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Flip-Flop FAST 74F113 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUTS 


OPERATING MODE ae 
8[eP] sy} K) a | a 
x|xX]H 


Asynchronous Set X 
2 Toggle 


Load ‘'1°' (Set) 
Hold ''no change" | 
J 
cP 
LD01840: 


ot. Ske. 2 ur, 


L 
Q Q 1 h h q q 
Load ''0'' (Reset) | | h L H 
| h | H L 
H | | le AGE ao 
Sp H = HIGH voltage level steady state. 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
K L=LOW voltage level steady state. 


| = LOW voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
q = Lower case letters indicate the state of the referenced output one set-up time 
prior to the HIGH-to-LOW Clock transition. 
X = Don't care. 
1 = HIGH-to-LOW Clock transition. 
Asynchronous input: 
LOW input to Sp sets Q to HIGH level 
Set is independent of clock 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


40 


Voc Supply voltage -0.5 to +7.0 
VIN Input voltage -0.5 to +7.0 


lin Input current -30 to +5 
VouT Voltage applied to output in HIGH output state -0.5 to +Vcc 6 


louT Current applied to output in LOW output state 


Operating free-air temperature range 0 to 70 . 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
HIGH-level input voltage 


Vit LOW-level input voltage 


lik Input clamp current 


lou HIGH-level output current 


lot LOW-level output current 
Ta Operating free-air temperature 
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Flip-Flop FAST 74F143 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F113 
PARAMETER TEST CONDITIONS’ UNIT 
min | typ? | Max | 

a somveef as [|v 
VOH HIGH-level output voltage = ; = 

tt Peervee [ar [oe [fv 
VoL LOW-level output voltage = ; = 

ay ee [fe [Lv 
Vik Input clamp voltage Voc =MIN, |) = lik eee |v 


Input current at maximum 


input voltage Nec Mas NieGoy 


HIGH-level input current S Voc = MAX, V, = 2.7V 


iy LOW-level input current Voc = MAX, V; = 0.5V 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 28°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. With the Clock input grounded and all outputs open, Icc is measured with the Q and Q outputs HIGH in turn. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic.'') 


Ta = 0°C to +70°C 


+40° 
PARAMETER TEST CONDITIONS Vec = +5.0V = 10% 


teLy Propagation delay 
tpH_ OP, to Qn, Qn 


tPLH Propagation delay 
tPHL Spn to Qn, Qn 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Flip-Flop FAST 74F113 


AC SET-UP REQUIREMENTS 


74F113 


Ta = +25°C Ta = 0°C to +70°C 

Voc = + 5.0V Voc = + 5.0V +10% 
C, = 50pF C. = 50pF 
R, = 500Q 


PARAMETER TEST CONDITIONS 


Set-up time, HIGH or LOW Weavetona) 4.0 
Jn Or Ky to CP, 3.0 
Hold time, HIGH or LOW Wavetom 4 

Jn or Ky, to CP, 

a : 4.5 


tyw(L) SD, pulse width Waveform 2 


UNIT 


AC WAVEFORMS 


SET (Sp) 


RESET (Rp) 


WF06224S 
WF06362S 


Waveform 1. Clock To Output Delays, Data Set-up And Waveform 2. Set And Reset To Output Delays, Set And 
Hold Times, Clock Pulse Width Reset Pulse Widths 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop 


FAST 74F113 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR | 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
CG, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyrt 
of pulse generators. 


February 1986 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
i ov 


WF06450S 


Vu = 1.5V 
input Pulse Definition 


INPUT PULSE REQUIREMENTS | | 
FAMILY 
Amplitude | Rep. Rate i eae | enue 
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DESCRIPTION 


The ‘F114 is a Dual JK Negative Edge- 
Triggered Flip-Flop featuring individual J, 
K, and Set inputs and common Clock 
and Reset inputs. The Set (Sp) and 
Reset (Rp) inputs, when LOW, set or 
reset the outputs as shown in the Truth 
Table regardless of the levels at the 
other inputs. 


A HIGH level on the Clock (CP) input 
enables the J and K inputs and data will 
be accepted. The logic levels at the J 
and K inputs may be allowed to change 
while the CP is HIGH and the flip-flop will 
perform according to the Truth Table as 
long as minimum set-up and hold times 
are observed. Output state changes are 
initiated by the HIGH-to-LOW transition 
of CP. 


PIN CONFIGURATION 


February 1986 


FAST 74F114 
Flip-Flop 


Dual J-K Negative Edge-Triggered Flip-Flop (With Common 
Clock and Reset) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT | 
(TOTAL) 


12mA 


TYPE | TYPICAL fmax 


74F114 


125 


| 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


PACKAGES 


Plastic DIP 
Plastic SO-14 


N74F114N 


N74F114D 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


“LOAD VALUE 
HIGH/LOW 


74F(U.L.) 
HIGH/LOW 


1.0/1.0 20ynA/0.6MA 
Clock pulse input 5 
(active: falling -adee) 1.0/4.0 20uA/2.4mA 
1.0/5.0 20yuA/3.0MA 
Sp1, Spe 1.0/5.0 20uA/3.0MA 


1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


LSO03760S 


L$03750S 


Signetics Logic Products Preliminary Specification 


Flip-Flop FAST 74F114 


LOGIC DIAGRAM FUNCTION TABLE 


OPERATING MODE 


Asynchronous Set 
Asynchronous Reset (Clear) 


Undetermined 
Toggle 

Load "0" (Reset) 
Load ''1"' (Set) 
Hold ''no change" 


Qinr To zzr]o| 


QAQrtraitrlt 


H = HIGH voltage level steady state. 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
L = LOW voltage level steady state. 
TO OTHER | = LOW voltage level one set-up time prior to the HIGH-to-LOW Clock transition. 
FLIP-FLOP q = Lower case letters indicate the state of the referenced output one set-up time 
L.D01850S prior to the HIGH-to-LOW Clock transition. 
X = Don't care. 
Asynchronous inputs: 
LOW input to Sp sets Q to HIGH level 
LOW input to Cp sets Q to LOW level 
Clear and Set are independent of clock 
Simultaneous LOW on Cp and Sp makes both Q and Q HIGH 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
-0.5 to +7.0 
-0.5 to +7.0 


Voc Supply voitage 


VIN Input voitage 


rent 
| 


lin Input current -30 to +5 mA 
Vout Voltage applied to output in HIGH output state -0.5 to +Voc V 
lout Current applied to output in LOW output state m 


Ta Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


74F 

PARAMETER UNIT 
Voc Supply voltage a 4.5 5.0 ye 
Vin HIGH-level input voltage a= Vy 
ViL LOW-level input voltage ee a V 
lik Input clamp current ——+—— -18 mA 
lou HIGH-level output current i mA 
lo LOW-level output current a ee 
Te Operating free-air temperature L200 a ee i ee °C 
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Flip-Flop FAST 74F114 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F114 


TEST CONDITIONS! UNIT 


PARAMETER 


i 
< 
ne} 
nN 


Vou  HIGH-level output voltage Vit = MAX, lon = MAX 

Vin = MIN, +5%Voop | 2.7 | 3.4 

Voc = MIN, +10%Voc 50 
VoL  LOW-level output voltage Vit = MAX, lo, = MAX 

Vin= MIN = 


-0.73 | -—1.2 
100 
100 


100 


Vik Input clamp voltage 


Voc = MIN, | = lik 


A 
HA 
UA 


= 


Input current at maximum 
input voltage 


oO 
> 


HIGH-level input current 


je) 
> 


3 
> 


-3.0 
-2.4 


mA 
mA 
mA 
mA 


LOW-level input current 


-—150 


gor Pcs: 
aT on | 


= NM} M]M C r 
ie) Oo 
> 


los Short-circuit output current ° Voc = MAX 
loc Supply current‘ (total) | Voc = MAX 12 


NOTES: 

‘ 1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last. 

4. With the Clock input grounded and all outputs open, loco is measured with the Q and Q outputs HIGH in turn. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


74F114 
Ta =0°C to +70°C 


Veco = +5.0V + 10% 


PARAMETER TEST CONDITIONS 


fax Maximum clock frequency 


teLy Propagation delay 
teHL CP to Qn, Qn 


teLH Propagation delay _ 
tpHL SD, or RD, to Qy, Qn 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Flip-Flop FAST 74F114 


AC SET-UP REQUIREMENTS 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 
aoe = 50pF 


PARAMETER FEST CONDITIONS 


ts(H) Set-up time, HIGH or LOW 

ts(L) Jn or K, to CP, Waveform 1 
th(H) Hold time, HIGH or LOW 

th(L) Jpn or Ky to CP, Waveform 1 
wih) CP,, pulse width Waveform 1 
tw(L) 


tw(L) SD, or RD pulse width 


AC WAVEFORMS 


WF06364S WF06225S 


Waveform 1. Clock To Output Delays, Data Set-up And Waveform 2. Set And Reset To Output Delays, Set And 
Hold Times, Clock Pulse Width Reset Pulse Widths 


NOTE: For all waveforms, Viy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
O 


PULSE 
GENERATOR 


TCO01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 
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FAST 74F114 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate Pulse Width | trun trHL 
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FEATURES 

e High impedance NPN base inputs 
for reduced loading (20yA in 
HIGH and LOW states) 


FUNCTION TABLE 'F125 


INPUTS OUTPUT 
pat 


FUNCTION TABLE 'F126 


INPUTS OUTPUT 
ea a WD 
H L 
H H 
L X 


L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


PIN CONFIGURATION 


CD041380S 


August 26, 1985 


FAST 74F125, 74F126 
Buffer 


Quad Buffers (3-State) 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PRORADES Voc = 5V + 10%; Ta =0°C to +70°C 
Plastic DIP N74F125N, N74F126N 
Plastic SO-14 N74F125D, N74F126D 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 
LOAD VALUE 
HIGH/LOW 
3-State output enable input 
1C-4C (active HIGH) 'F126 1.0/0.033 20uA/20uA 


1Y-4Y Data outputs 750/106.7 15mA/64mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03220S 


LS03240S 
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Signetics Logic Products 


Buffer 


Product Specification 


FAST 74F125, 74F126 | 


PIN CONFIGURATION 


"F126 


CD04200S 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


LS03230S 


LS03650S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Voc Supply voltage 


Vin Input voltage 


Input current 


Vout Voltage applied to output in HIGH output state 
louT Current applied to output in LOW output state 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage 
7 Vin HIGH-level input voltage 
Vit LOW-level input voltage 
lik Input clamp current _ 
low —_ HIGH-level output current 
eT ee LOW-level output current 
Ta Operating free-air temperature 


August 26, 1985 


-0.5 to +7.0 V 
: -0.5 to +7.0 V 
~30 to +5 mA 
-0.5 to +Voc¢ 
0 to 70 


UNIT 
Max 


i] 
@) 
<|/<i< 


3 
> 


I l on 
—_ —_ e 1 
oi | @ on 

3 
> 


rep) 
AK 
3 

> 


~ 
; 

° 
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Buffer FAST 74F125, 74F126 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F 125, 74F126 


PARAMETER TEST CONDITIONS' 


+10%Vocc 2.4 
t5%Voc ; 


Vox  HlGH-level output voltage Vit = MAX, 
Vin = MIN +10%Voc 2.0 
lon = —15mA 
| 
lo. = 48mA +10%Voc 


Vik Input clamp voltage Voc=MIN, h=Ix 


Voc = MIN, lon = -3mA 


Vo. LOW-levei output voltage 


Input current at 
maximum input voltage 


NH HIGH-level input current Voc = MAX, V| = 2.7V 
ie LOW-level input current Voc = MAX, V; =0.5V 


Off-state output current, 
OZH HIGH-level voltage applied 


Voc = 0.0V, V| = 7.0V 


| 
N 
io) 


Veco = MAX, Viy=MIN, Vo = 2.7V 


ale 
oO 
= |S 


Off-state output current, 


nm] rp] 
oO;}OITnN 


loz. LOW-level voltage applied Vee = MAM, Mine IN: NO BOM 7 =20 HA 
logs Short-circuit output current? Voc = MAX -100 | -150 | -225 | mA 
locH nC = GND, nA = 4.5V 24 
"F125 lec nG =nA= GND mA 
Supply locz nC = nA =4.5V 
loc current 7 —————————-_- _Vog = MAX 
(total) nC = nA = 4.5V 


'F126 cee. nC = 4.5V, nA = GND 
locz nC = GND, nA = 4.5V 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 


a) 
nm 
BAN 
co 
3 
> 


oy 
fe) 
= 
nD 
co) 
w}o 
o1n 
33 
>| > 


nD 
ron) 
le 
© 
S 
> 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."') 


74F125, 74F126 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Vec = +5.0V + 10% 
PARAMETER TEST CONDITIONS Go = 50pF C, = 50pF UNIT 


RL = 50002 


Propagation delay 
nA to nY Waveform 1 
Output enable time 'F 495 Waveform 2 : ; : ; 8.5 
to HIGH and LOW level Waveform 3 : : é f 9.0 
Output disable time 

Waveform 2 1.5 6.0 
evel 
Propagation delay 4.0 6.5 2.0 7.0 
nA to nY mayelonn 8.0 3.0 8.5 
Output enable time Waveform 


to HIGH and LOW level | [126 
i Output disable time 
ee from HIGH and LOW 
PLZ level 

NOTE: 
Subtract 0.2ns from minimum values for SO package. 


Waveform 


2 
Waveform 3 
2 
Waveform 3 


ao od 
oo 
on 
oun 
ww 
ao or 
Gn | ©] o- 
on OT 
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Buffer FAST 74F125, 74F126 


AC WAVEFORMS 


WFO6064S 


WF06103S 


Waveform 1. Propagation Delay Waveform 2. 3-State Output Enabie Time To HIGH 
For Input To Output Level And Output Disable Time From HIGH Level 


3.5V 


ES Ge egiay 


WF06083S 


Waveform 3. 3-State Output Enable Time To LOW 
Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


AMP (V) 
90% 


t 6 70Vv NEGATIVE 
PULSE 


OV 


tTHL (th) 


PULSE 
GENERATOR 


tTLH(tr) 
AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S 


OV 


WF06450S 


VM = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


TEST SWITCH 


. tpiz 


FAMILY 
Amplitude | Rep. Rate ; Pulse Width 


tpzi 
All other 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to ZoutT 
of pulse generators. 
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DESCRIPTION 


The 'F132 contains four 2-input NAND 
gates which accept standard TTL input 
signals and provide standard TTL output 
levels. They are capable of transforming 
slowly changing input signals into sharp- 
ly defined, jitter-free output signals. In 
addition, they have greater noise margin 
than conventional NAND gates. 


Each circuit contains a 2-input Schmitt 
trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL 
totem-pole output. The Schmitt trigger 
uses positive feedback to effectively 
speed-up slow input transitions, and pro- 
vide different input threshold voltages 
for positive and negative-going transi- 
tions. This hysteresis between the posi- 
tive-going and negative-going input 
threshold (typically 800mV) is deter- 
mined by resistor ratios and is essential- 
ly insensitive to temperature and supply 
voltage variations. As long as three in- 
puts remain at a more positive voltage 
than Vr +max, the gate will respond in 
the transitions of the other input as 
shown in Waveform 1. 


PIN CONFIGURATION 


CD04600S 
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FAST 74F132 
schmitt Trigger 


Product Specification 


ORDERING CODE 


PACKAGES 


Plastic SO-14 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


Quad 2-Input NAND Schmitt Trigger 


13mA 


COMMERCIAL RANGE 


Voc = 5V +10%; Ta =0°C to +70°C 


N74F132N 
N74F132D 


Plastic DIP 


NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 


1.0mA/20mA 


Outputs 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LS03780S 


6-90 


LOGIC SYMBOL (IEEE/IEC) 


LS03770S 


853-0342 80217 


Signetics Logic Products Product Specification 


Schmitt Trigger FAST 74F132 


FUNCTION TABLE 


H = HIGH voltage level 
L=LOW voltage level 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER ee 

Voc Supply voltage 
Input voltage 

Input current 

Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state we 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


lik Input clamp current 


HiGH-level output current 


LOW-level output current 


Operating free-air temperature 
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Schmitt Trigger FAST 74F132 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F 132 


PARAMETER 


Vt+ Positive-going threshold 
VT_ Negative-going threshold 
AVrT Hysteresis (V7 + —VrT_) 


Vec=MIN, V)= 


VoH HIGH-level output voltage low = MAX 3.4 


LOW-level output voltage lo. = MAX 


ie) 
oa 
Oo 
oO 


Input clamp voltage Voc = MIN, |) = lik -0.73 | -1.2 


Input current at positive-going _ 
threshold MGcs SO Va MS Bs 
Input current at negative-going _ 
Le threshold Voe= SON: Mim vrs 
\ Input current at maximum Voc = MAX, V) = 7.0V 
input voltage 


1H HIGH-level input current Voc = MAX, V; = 2.7V 

LOW-level input current Voc = MAX, V; = 0.5V 
los Short-circuit output current? Voc = MAX, Vo = 0.0V 
loc Supply current (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Tp = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


wD 
on 
. on = 
ro) iC 


1 


pe) 
= 
5 


-120 | -150 mA 


ries 


13.0 19.5 
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Schmitt Trigger FAST 74F132 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F 132 


Ta =0°C to +70°C 
Voc = +5.0V +10% 
C. = 50pF 
R, = 50022 


PARAMETER 


TEST CONDITIONS 


Propagation delay 
A, B to Y 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WFO0601AS 
NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. For Inverting Outputs 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


tTLH(tr) 
PULSE } 
GENERATOR eee Tl tTHL(t#) 
AMP (V) 
POSITIVE 
PULSE 
TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 

R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 

C,, = Load capacitance includes jig and probe capacitance; | Amplitude | Rep. Rate | Pulse Width | trun | tru 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zout 


of pulse generators. 
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FEATURES 

- @ Demultiplexing capability 

e Multiple input enable for easy 
expansion 


e Ideal for memory chip select 
decoding 

e High speed replacement for Intel 
3205 


DESCRIPTION 


The 'F138 decoder accepts three binary 
weighted inputs (Ap, A;, Az) and when 
enabled, provides eight mutually exclu- 
sive, active LOW outputs (Qo — Q7). The 
device features three Enable inputs; two 
active LOW (E;, Es) and one active 
HIGH (E3). Every output will be HIGH 
unless E,; and Eo are LOW and Ez is 
HIGH. This multiple enable function al- 
lows easy parallel expansion of the de- 
vice to a 1-of-32 (5 lines to 32 lines) 
decoder with just four 'F138's and one 
inverter. 


The device can be used as an eight 
output demultiplexer by using one of the 
active LOW Enable inputs as the Data 
input and the remaining Enable inputs as 
strobes. Enable inputs not used must be 
permanently tied to their appropriate 
active HIGH or active LOW state. 


PIN CONFIGURATION 


CD04610S 
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FAST 74F138 
Decoder/Demultiplexer 


1-Of-8 Decoder/Demultiplexer 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 
COMMERCIAL RANGE 


PAS ROGE? Voc = 5V +10%; Ta = 0°C to +70°C 


Plastic DIP N74F138N 
Plastic SO-16 N74F138D 
NOTES: 


1. SO vackage is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) LOAD VALUE 
DEScer Tin HIGH/LOW HIGH/LOW 


Address inputs 1.0/1.0 20uA/0.6mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03800S 


LS03790S 


6-94 853-0343 80217 


Signetics Logic Products Product Specification 


Decoder/Demultiplexer FAST 74F138 


FUNCTION TABLE 


INPUTS OUTPUTS 
—& | B&B |e | me | se |e (wo alal~alala | a | o 
H X X X X X H H H H H H H H 
xX H xX x X X H H H H H H H H 
X X L X X X H H H H H H H H 
L L H L L L L H H H H H H H 
3 L H H L. L H L H H H H H H 
Te L H L H L H H L H H H H H 
Ls L H H H L H H H L H H H H 
E i H L L H H H H H L H H H 
L L H H L H H H H H H L H H 
ia L H L H H H H H H H H L H 
L L H H H H H H H H H H H L 
NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
LOGIC DIAGRAM 
A2 Ay Ag Ey Eo E3 
(3) (2) (1) (4)| (5)| (6) 
VV V VV om 
y= ¥ e 
Sean || 
M de 
. . . . 4 
(12) (13) (14) (15) 
03 O2 01 Oo 


001860S 
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Decoder/Demultiplexer ae FAST 74F138 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


| 74F 


Supply voltage 


PARAMETER 


40 
0 to 70 


Input voltage 


Input current 


ene nee ere ae rae eernsneermeenrt rere itty rarer netstat mnamerat sn tna rmrranas as 


Voltage applied to output in HIGH output state 


Current applied to output in LOW output state 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

-—-Veo~—~=«Supply voltage ss—s—s—S 

~— Viq—« IGH-level input voltage - 

~—— V_—~Ss«LOW-level input voltage ee 

Ik sInput clamp current a 

lon —s*IGH-level output current 

Ig, ~——s« LOW4level output current — 7 20 mA 
“Ta Operating free-air temperature 70 [6 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


Voc = MIN, 


VoH HIGH-level output voltage Vit = MAX, low = MAX 


VoL LOW-level output voltage Vit = MAX, lo. = MAX 


Vin = MIN, 
Voc = MIN, I = lik 


Voc = MAX, V; = 7.0V 


Vik Input clamp voltage 


Nh HIGH-level input current Voc = MAX, V; = 2.7V 
he LOW-level input current 
los Short-circuit output current? 


‘Supply current* (total) 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. To measure lIcc, outputs must be open, Viy on all inputs = 4.5V. 
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Decoder/Demultiplexer FAST 74F138 


APPLICATION 


ae 


F04 


es ee 


: 


Ag Ay A2 


A3 


Ao A; A2 Ao Ay Ao Ao Ai A2 


74F 138 74F 138 74F 138 74F138 


Qo 01 O2 O03 Og O5 Og O7 


Oo 01 O2 O3 Og O5 Og O07 Op 0; O2 03 O4 Os Os 07 Oo 0; 02 QO3 O4 O5 Og O7 


Og. smetaeweoeeeateieeee eee oa osen ee cueiewnces ei ese sel es acee See eee eae i veduleenudnccaveeeeneeee ene le Oa4 
AF02060S 


Expansion To 1-of-32 Decoding 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F 138 
Ta = + 25°C Ta =0°C to +70°C 
Voc = +5.0V Vec = +5.0V +10% 
PARAMETER TEST CONDITIONS C, = 50pF C. = 50pF UNIT 
Ri = 50002 R._ = 500Q 


to el 
aoe pn a 
eorgten en 
5 alta 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


August 26, 1985 6-97 


Signetics Logic Products 


Decoder/Demultiplexer 


Product Specification 


FAST 74F138 


AC WAVEFORMS 


WFO601LS 


Waveform 1. For Inverting Outputs 


WFO06053S 


Waveform 2. For Non-Inverting Outputs 


NOTE: For ail waveforms, Vy = 1.5V. 


PULSE 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 

R. = Load resistor; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AG CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zouyt 

of pulse generators. 


August 26, 1985 


AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vm = 1.5V 


FAMILY 


tn oa Sani A Am NN A Nt AE TF ER A YE A I TN ON AA NRA 
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FEATURES 

e Demultiplexing capability 

e Two independent 1-of-4 decoders 
@ Multifunction capability 


DESCRIPTION 

The 'F139 is a high-speed, dual 1-of-4 
decoder/demultiplexer. This device has 
two independent decoders, each ac- 
cepting two binary weighted inputs (Ao, 
A) and providing four mutually exclusive 
active LOW outputs (Qo,-Qs3,). Each 
decoder has an active LOW Enable (E). 
When E is HIGH, every output is forced 
HIGH. The Enable can be used as the 
Data input for a 1-of-4 demultiplexer 
application. 


FUNCTION TABLE 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


PIN CONFIGURATION 


CD04620S 
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FAST 74F139 
Decoder/Demultiplexer 


Dual 1-of-4 Decoder/Demultiplexer 
Product Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL PROPAGATION 
DELAY 


74F139 


ORDERING CODE 
COMMERCIAL RANGE 


Plastic DIP N74F139N 
Plastic SO-16 N74F139D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed-to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


C) 
Ep Aob Ab 


DECODER b 


Q0p 1, Q2, Q3,p 
12 1110 9g 


LS03821S 


LS03811S 


LS0°830S 


Voc =Pin 16 
GND = Pin 8 


6-99 853-0344 80217 
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Decoder/Demultiplexer FAST 74F139 


LOGIC DIAGRAM 


LD01870S 


Voc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Supply voltage -0.5 to +7.0 


Vout Voltage applied to output in HIGH output state | -05t0+Vcc | vo | 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


CC Supply voltage 
Vin HIGH-level input voltage 


Vit LOW-level input voltage 


lik Input clamp current 


HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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Decoder/Demultiplexer FAST 74F139 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


74F139 
UNIT 
Mio _| Typ! | Max 


Voc = MIN, 
Vit = MAX, lou = MAX 
Vi = MIN, 


Voc a MIN, 
Vit = MAX, lo = MAX 
Vin = MIN, 


ViK Input clamp voltage Voc = MIN, |) = Ik fe 
I; Input current at maximum input voltage Voc = MAX, V; = 7.0V Ld 
E al 


Vou HIGH-level output voltage 


VoL LOW-level output voltage 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. To measure Icc, outputs must be open, Vin on all inputs = 4.5V. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202 "Testing and Specifying FAST Logic."') 
PARAMETER 


teLH Propagation delay 3.5 5.3 7.0 3.0 8.0 
leu, Ao or Ay to Qna, Ono weveronns: haned:e 4.0 6.1 8.0 4.0 9.0 nm 
tpLH Propagation delay 3.5 5.4 7.0 3.5 8.0 

{BEG En:t0 Qasr Ong evelanys 3.0 4.7 6.5 3.0 7.5 ae 
NOTE: 

Subtract 0.2ns from minimum values for SO package. 


lie LOW-level input current 


los Short-circuit output current? 


loc Supply current* (total) 


Ta = +25°C 
Vec = +5.0V 
TEST CONDITIONS C, = 50pF 


AC WAVEFORMS 


WF0601MS WFO06058S 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, Vy = 1.5V. 
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Decoder/Demultiplexer FAST 74F139 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


FAMILY 
C. = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate ‘Puts width | trun | trav 
see AC CHARACTERISTICS for value. 


of pulse generators. 
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FEATURES 

e Code conversions 

e@ Multi-channel D/A converter 

e Decimal-to-BCD converter 

e Cascading for priority encoding 
of ''N" bits 

e Input enable capability 

* Priority encoding — automatic 
selection of highest priority input 
line 

e Output enable — active LOW 
when all inputs HIGH 

e Group signal output — active 
when any input is LOW 


DESCRIPTION 


The 'F148 8-input priority encoder ac- 
cepts data from eight active-LOW inputs 
and provides a binary representation on 
the three active-LOW outputs. A priority 
is assigned to each input so that when 
two or more inputs are simultaneously 
active, the input with the highest priority 
is represented on the output, with input 
line 17 having the highest priority. 


A HIGH on the Enable Input (El) will 
force all outputs to the inactive (HIGH) 
state and allow new data to settle with- 
out producing erroneous information at 
the outputs. 


PIN CONFIGURATION 


CD04630S 


August 26, 1985 


FAST 74F148 
Encoder 


8-Input Priority Encoder 
Product Specification 


aoe: “PROPAGATION | ay ee a reer mr meat 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


DELAY (TOT AL) 
74F14 6.0ns __23mA | 


ORDERING CODE 


COMMERCIAL RANGE 


PACKAGES Voc = SV t 10%; Ta= 0°C to + 70° Cc 
Plastic DIP N74F148N 
Plastic SO-16 N74F148D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


ens 7 
DESCRIPTION HIGH/LOW 


Priority inputs (active LOW) 1. 0/1. 0 


Priority input (active LOW) 


LOAD VALUE 
HIGH/LOW 


~ 20uA/0.6mA 


20uA/1.2m A 


20uA/1 OomA 
1.0mA/20mA 


Enable input (active LOW) 


Enable output {active LOW) 


Group select output (active 4.0MA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 204A in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


“ HPRIUBIN 


0/Z10 
41/211 
21Z12 
3/Z13 
4IZ14 


10111213123 4 §& 


| 5/215 
6/Z16 
7IZ17 


LS03840S 


1 EN &/V18 


LS03850S 


853-0345 80217 


Signetics Logic Products 


Encoder 


A Group Signal (GS) output and an Enable 
Output (EO) are provided with the three data 
outputs. The GS is active-LOW when any 
input is LOW; this indicates when any input is 
active. The EO is active-LOW when ail inputs 
are HIGH. Using the Enable Output along with 
the Enabie Input allows priority encoding of N 
input signals. Both EO and GS are active- 
HIGH when the Enable Input is HIGH. 


LOGIC DIAGRAM 


aes 

es 
ge On Ca 
J NS 

\ 

(6) 

iz 


Voc = Pin 16 
GND = Pin 8 


August 26, 1985 


| | 
Eee te 
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FAST 74F148 


FUNCTION TABLE 


rae [e[e[u[ulele[e ee [alm 
H X Xx X x Xx X xX X H H H H H 
L H H H H H H H H H H H H L 
L X xX Xx Xx xX Xx X L L. L b L H 
L X x Xx x X X L H L H L L H 
L X Xx x xX X L H H L L H L H 
L X Xx xX. xX L H H H L H H L H 
L xX xX x L H H H H L L L H H 
L x Xx L H H H H H L H L H H 
L X L H H H H H H E. L H H H 
L L H H H H H H H L H H H H 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


(7) (9) 


(vay | (18) 
Ay Ay @s—s«éEO 


L.D01880S 
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Encoder FAST 74F148 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Voc Supply voltage -0.5 to +7.0 
VIN Input voltage | an -0.5 to +7.0 
lin Input current a = = -30 to +5 
Vout Voltage applied to output in HIGH output state . a “S08 tov 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage == — 
Vin HIGH-level input voltage 
Vit LOW-ilevel input voltage 
lq ~”snput clamp current = 
logs HiGH-level output current = 
lot LOW-level output current 
Ta — Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


+ 10%Voc 


Voc = MIN, 
Vi = MAX, low = MAX 
Vin = MIN, 


VoH HIGH-level output voltage 


VoL LOW-level output voltage 


Input clamp voltage 


Input current at maximum input voltage 


HIGH-level input current 


Veco = MAX, V = 2.7V 


LOW-level input current Voc = MAX, V; = 0.5V 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Encoder | FAST 74F148 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


PARAMETER 
tpLH Propagation delay 
teu In input to A, 
tpLH Propagation delay 
teHL In input to EO 
teLH Propagation delay 
teHL In input to GS 
tpLH Propagation delay 
tpHL El input to A, 
teLy Propagation delay 
teyL EI input to GS 
tpLH Propagation delay 
teHL El input to EO 

NOTE 
Subtract 0.2ns from minimum values for SO package. 
APPLICATION 


ENABLE 


Ao Ay A2 A3 FLAG 


AF02070S 


16-Input Priority Encoder 
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Encoder | FAST 74F148 


AC WAVEFORMS 


in, El 


An, EO, GS 


WFO6055S, 
WFO0601NS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 
POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS | INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. . 


C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 

e Multifunction capability 

e Complementary outputs 

e See 'F251 for 3-state version 


DESCRIPTION 


The 'F151 is a logical implementation of 
a single-pole, 8-position switch with the 
switch position controlled by the state of 
three Select inputs, So, S;, So. True (Y) 
and Complement (Y) outputs are both 
provided. The Enable input (E) is active 
LOW. When E is HIGH, the Y output is 
HIGH and the Y output is LOW, regard- 
less of all other inputs. The logic func- 
tion provided at the output is: 


Y =E.-(lp-Sq-S;-So + 14-Sq- Sy +S 
+ Ip-So-S4-So + Ig-Sq-S4-So 
+ l4-So-Sy-So + I5-Sq-Sy-So 
+ Ig-So-S4-So + l7-Sg-S4-So). 


In one package the 'F151 provides the 
ability to select from eight sources of 
data or control information. The device 
can provide any logic function of four 
variables and its negation with correct 
manipulation. 


PIN CONFIGURATION 


CD04640S 


February 22, 1985 


FAST 74-154 
Multiplexer 


8-Input Multiplexer 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F151N 


Plastic SO-16 N74F151D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION ee 
20uA/0.6mA 
, 
PE | Enable input (active Low) | 1.0/1.0 | 20uA/0.6ma 


Data output, 
Data output inverted 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PACKAGES 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


15 14 13 12 


LSO03860S 
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Multiplexer FAST 74F154 


LOGIC DIAGRAM 


(14) (13) (12) 


LD01890S 


Voc = Pin 16 
GND = Pin 8 
( ) =Pin numbers 


FUNCTION TABLE 


INPUTS OUTPUTS 


<| 
< 


H 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
i 
L 
L 
L 
L 


LDS el eee eee ee ee 
os agg) Ca AR wee) ce eel Ce Clg ees ce ae 
Totirereititerereitirreiaireer x 
x «KKK KK KKK KKK KK OO XxX 
x «KKK KK KKK KK KOO KK & 
<x «KK «KKK KK KK KOO KK KK 
<x «KK KKK KK DTK KKK KOKO 
xx«x «KKK xX OOK KK KK KOK OK COX 
<x «KK KOT KK KK KK KK KK OK 
<< De KK K— KK KK OK OK OK OK OK OK 
Ir KKK KK KKK KK KK OK OK COX 
Poo Rr Sor ee eer ae oe 
Tre@dUrTtritiertriIerrTeirer 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
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Multiplexer FAST 74F154 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


0 


Vcc Supply voltage -0.5 to +7.0 Pov 
VIN Input voltage -0.5 to +7.0 ae 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
Vin HIGH-level input voltage 


LOW-level input voltage 
Input clamp current 
HIGH-level output current 
LOW-level output current 


Operating free-air temperature 


74F151 
vet [ 


TEST CONDITIONS! 


+ 10%Voc 2.5 


+5%Voc J 


+14 0%Vcc 


Voc = MAX 
| 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


PARAMETER 


UNIT 


Voc = MIN, 
Vit = MAX, low = MAX 
Vin = MIN, 


Voc = MIN, 
Vit = MAX, Icoy = MAX 
Vin = MIN, 


VoH HIGH-level output voltage 


ie) 


VoL LOW-level output voltage 


Vik Input clamp voltage 


Input current at maximum input voltage 


HIGH-level input current 


LOW-level input current 


Short-circuit output current? 


loc Supply current (total) 


V 
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Multiplexer FAST 74F151 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F 151 


Ta =0°C to +70°C 
Voc = + 5.0V + 10% 
C, = 50pF 
R, = 5002 


PARAMETER TEST CONDITIONS UNIT 


teLH Propagation delay 4.0 
isan |, to Y Waveform 2 40 
teLH Propagation delay Wavatonned 

tpHL I, to Y 

teLH Propagation delay Winverenies 

tpHL S, to Y 


tery Propagation delay 
teHL Sto Y 
tpLH Propagation delay 
tpHL E to Y 
tpLH Propagation delay 
tPHL E to Y 

NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WFO0601JS WFO6056S 


Waveform 1. Propagation Delay For Waveform 2. Propagation Delays For 
Data To Output Select Or Enable To Output 


“<| 


WF06621S 


Waveform 3. Propagation Delay For Select To Output 
NOTE: For all waveforms, Vy = 1.5V. 
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Product Specification 


Multiplexer 


TEST CIRCUIT AND WAVEFORMS 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R. = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FAST 74F154 


AMP (V) 


90% 
NEGATIVE 


PULSE 
— 0V 


POSITIVE 
PULSE 


10% 


OV 


WF06450S, 


Vu = 1.5V 
input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 


aa eaeennrvenimrenantena noma tine m2 meena i mae et mannan miner ee re en nn reer nis menarche remanent 
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FEATURES 

® Non-inverting outputs 

@ Separate enable for each section 
e Common select inputs 

@ See 'F253 for 3-state version 


DESCRIPTION 


The 'F153 is a dual 4-input multiplexer 
that can select 2 bits of data from up to 
four sources under control of the com- 
mon Select inputs (So, Sj). The two 4- 
input multiplexer circuits have individual 
active LOW Enables (Ea, Ep) which can 
be used to strobe the outputs indepen- 
dently. Outputs (Ya, Yp) are forced | OW 
when the corresponding Enables (Ea, 
E,) are HIGH. 


The device is the logical implementation 
of a 2-pole, 4-position switch, where the 


position of the switch is determined by 


the logic levels supplied to the two 
Select inputs. The logic equations for the 
outputs are shown below. 
Ya = Eg: (loa: S1+_-So + I1a+S1-So 

+Ioq -S1-So + Iga-S1-So) 
Yb = Ep: (lop: $1-_-So + bp S4-So 

+ lap +S4-So + Igp-S4-So) 


PIN CONFIGURATION © 


Pr 


C304650S 


ee 
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FAST 74F153 
Multiplexer 


Dual 4-Line to 1-Line Multiplexer 
Product Specification 


pos i Be a a ti pn rere aa 


“TYPICAL PROGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


TYPE 


74F153 


ORDERING CODE 


COMMERCIAL RANGE 


ERERAGES _Vec= 5V + 10%; Ta= o°c to +70°C 
Plastic DIP N74F153N 
Plastic SO-16 


N74F 1 53D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U. L. ) 
HIGH/LOW 


LOAD VALUE 
_HIGH/LOW 


Common select inputs 


low) 


Side B enable input (active 1.0/1.0 20uA/0.6mA 


_low) 


Side A output 


Side B output 


1.0mA/20mMA 
50/33 1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL - LOGIC SYMBOL (IEEE/IEC) 


1 6 § 4 3 16 41 #12 413 «15 


Es toa ia '2a '32 fob bib lap ign Ep 


— S; 


LSO3890S 


LS03880S 


a a a a ena an I a te es 8 De I a act le SC ee at 
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Multiplexer FAST 74F153 


The '153 can be used to move data toa LOGIC DIAGRAM 


common output bus from a group of registers. 
The state of the Select inputs would deter- az oe 
mine the particular register from which the 2a 13a St Soto Ht Fab '3b Eb 

data came. An alternative application is as a sam aie) J) | 
function generator. The device can generate Ji VV V/ 

two functions or three variables. This is useful 
for implementing highly irregular random logic. 


vy 


Te Babe 


Vv V 
Ya Yb 
L0D01900S 


Voc =Pin 16 
GND = Pin 8 


FUNCTION TABLE 


SELECTS INPUTS INPUTS (a or b) 


OUTPUT 


voces 


reese 


Pe ee 
xxx x x xX IPT Xx 
xxx x I-x xx 
xx I-xXxxx< xx 
Ir-xxxx< xxx 
oe Se eee 


H = HIGH voltage level 
L. = LOW voltage level 
X = Don't care 
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Multiplexer FAST 74F153 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


Supply voltage 


-0.5 to +7.0 


-0.5 to +7.0 
-30 to +5 


Input voltage 


Input current 


Voltage applied to output in HIGH output state -0.5 to +Vcc 


Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
HIGH-level input voltage 


LOW-level input voltage 
Input clamp current 
lou HIGH-level output current 


LOW-level output current 


PARAMETER 


Voc = MIN, 
Vou HIGH-level output voltage Vit = MAX, lon = MAX 
Vin = MIN, 


Voc = MIN, 
VoL LOW-level output voltage Vit = MAX, Io, = MAX 
Vin = MIN, 


Vik Input clamp voltage Voc = MIN, | = lik 
iF Input current at maximum input voltage Voc = MAX, V; = 7.0V 
le HIGH-level input current Voc = MAX, V| = 2.7V 
lit LOW-level input current Voc = MAX, V| = 0.5V 
los Short-circuit output current? Voc = MAX 
E, = GND; Sp = In = 4.5V 
loc Supply current (total) = 
E, = Sp =!, = GND 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Multiplexer FAST 74F153 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


Ta = +25°C 
Vcc = +5.0V 


Ta =0°C to +70°C 


Vcc = +5.0V + 10% 


PARAMETER TEST CONDITIONS 


tpLH Propagation delay 
tPHL In to Yn 


tPLH Propagation delay 
tPHL Sn to Yn 


tpLH Propagation delay 
toy E to Yn, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


WEF06057S 


Waveform 1. Propagation Delay 
Data (I,) To Output (Y,) 


C. = 50pF 


CL = 50pF 


a 0 
5.0 
5.0 


WF06034S 


Waveform 2. Propagation Delay 
Select (S,) Or Enable (E) To Output (Yn) 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
) 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R_ = Load resistor; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 


PULSE 
OV 


AMP (V) 
POSITIVE 
PULSE 

10% 
OV 


WF06450S 


Vu = 1.5V 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width 
[ae [sov | annie | s00ns [ans [2sne | 
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DESCRIPTION 

The 'F157A is a high-speed quad 2-input 
multiplexer which selects 4 bits of data 
from two sources under the control of a 
common Select input (S). The Enable 
input (E) is active LOW. When E is HIGH, 
all of the outputs (Y) are forced LOW 
regardless of all other input conditions. 


Moving data from two groups of regis- 
ters to four common output busses is a 
common use of the 'F 157A. The state of 
the Select input determines the particu- 
lar register from which the data comes. It 
can also be used as a function genera- 
tor. The device is useful for implement- 
ing highly irregular logic by generating 
any four of the 16 different functions of 
two variables with one variable common. 


The device is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by 
the logic levels supplied to the Select 
input. Logic equations for the outputs 
are shown below: _ 

Ya = E-(l1a:S + loa-S) 

Yp = E-(l4b-S + lop-S) 


The 'F158A is similar but has inverting 
outputs: 


Ya = E-(l4q-S 7 loa’ S) 
Yb = E-(ltb:S + lop-S) 
Yo = E-(lte-S + loc: S) 
Ya =E-(l1g-S + log-S) 


PIN CONFIGURATION 
"FI57A 


CD04750S 
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FAST 74F157A, 74F158A 
Data Selectors /Multiplexers 


'157A Quad 2-Input Data Selector/Multiplexer (Non-inverted) 
'158A Quad 2-Input Data Selector/Multiplexer (Inverted) 
Product Specification 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
Ts (TOTAL) 


ORDERING CODE 
COMMERCIAL RANGE 


PACKAGES Vec = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F157AN, N74F158AN 
Plastic SO-16 N74F157AD, N74F158AD 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINs eisai iGH/LO 


HIGH/LOW 
l 
Ya-Ya Ya-Ya Outputs 50/33 1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOAD VALUE 
HIGH/LOW 


LOGIC SYMBOL 
'FI57A 


LOGIC SYMBOL (IEEE/IEC) 
"FIS7A 


‘oa 't1a 'ob ‘1b ic 


LS04190S 


LS04170S 
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PIN CONFIGURATION 
"F1I58A 


LOGIC SYMBOL 


Product Specification 


FAST 74F157A, 74F158A 


LOGIC SYMBOL (IEEE/IEC) 
'F158A 


"F158A 


ic lod ‘1d 


LOGIC DIAGRAM, '157A 


(6); = (14)] (VO) (14) (48) 


Voc = Pin 16 
GND = Pin 8 


FUNCTION TABLE, '157A 


SELECT Seyi 
xX 
H 
H 
i 
L 


H = HIGH voltage level 
L =LOW voltage level 
X = Don't care 
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(15) 


LOGIC DIAGRAM, '158A 


hid E 
(13)} (15) 
\/ 


loa 


(6)}  (11)) —(10)]— (14) 


V/ 


perce 


(4) 9 (9) 7 


(77 (12) ¥ 
Va Y Y, 


Voc =Pin 16 
GND = Pin 8 


FUNCTION TABLE, 


ENABLE | SELECT 


"158A 


DATA 


INPUT | INPUTS 


H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 
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Data Selectors/Multiplexers FAST 74F157A, 74F158A 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


. PARAMETER 74F 
Voc Supply voltage -0.5 to +7.0 
VIN Input voltage -0.5 to +7.0 
lin Input current -30 to +5 mA 
“05 to Voc 

c 


Vout Voltage applied to output in HIGH output state 


lout Current applied to output in LOW output state 


Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
Vin HIGH-level input voltage . 
VIL LOW-level input voltage 


74F 


5 


lik Input clamp current 

lou HIGH-level output current 

lon LOW-level output current 

Ta Operating free-air temperature 


mo} 
o;n 
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Data Selectors/Multiplexers FAST 74F4157A, 74F158A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F157A, 158A 
PARAMETER TEST CONDITIONS' 


a Voc = MIN, 
Vou HIGH-level output voltage Vit = MAX, lon = MAX 
- Vin = MIN, 


t5%Voc 


Voc = MIN, +10%Voc 

VoL LOW-level output voltage Vit = MAX, lo, = MAX $e 
Vin = MIN, 

Vik Input clamp voltage Voc = MIN, fy) = lik 


I; Input current at maximum input voltage Voc = MAX, V; = 7.0V 


hin HIGH-level input current Voc = MAX, Vj = 2.7V 
lie LOW-level input current Voc = MAX, V; = 0.5V 
los Short-circuit output current? Voc = MAX, Vo = 0.0V 
"FI57A 
loc Supply current* (total) + Voc = MAX 
"F158A 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. . 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Icc is measured with 4.5V applied to ail inputs and all outputs open. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."’) 


74F 157A, 'F1i58A 


Ta = +25°C Ta =0°C to +70°C 


PARAMETER seas ar a i" Sy Voc = +5.0V +10% 
L500 
| he ae ; Min lt! Typ ; __Max 
Co one oipl Wavetorm2 | 25 | 38 | 50. 
iu Propeoeton doy | isra | wavoioms | 88 | 75 | 88 
ee fea Waveform 2 7s | «0 | as | | 
recon” vom [BS |S 
Sear on F1s8A | Waveform 4 | 2 | go | 75 
Seloct to output Wavetom 9 | fo | ss | 78 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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yore 


Data Selectors /Multiplexers FAST 74F157A, 74F158A 


AC WAVEFORMS 


WFO606XS 
WF0754MS ase 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


WFO754NS MORES 


Waveform 3. For inverting Outputs Waveform 4. For Non-Inverting Outputs 
NOTE: For all waveforms, Viy = 1.5V 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 10% 


OV 


WF06450S 


Vy = 1.5V 
Test Circuit For Totem-Pole Outputs input Pulse Definition 


pens INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | tyiy | true 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 74F 2.5ns 
of pulse generators. 
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FEATURES 


e Synchronous counting and 
loading 


e Two Count Enable inputs for 
n-bit cascading 

@ Positive edge-triggered clock 

e Asynchronous reset ('F160A, 
'"F161A)} 

e Synchronous reset ('F162A, 
"F163A) 

© High-speed synchronous 
expansion 


® Typical count rate of 120MHz 


DESCRIPTION 


Synchronous presettable decade 
(‘FI60A, 'F162A) and 4-bit ('F161A, 
'F 163A) counters feature an internal car- 
ry look-ahead and can be used for high- 
speed counting. Synchronous operation 
is provided by having all flip-flops 
clocked simultaneously on the positive- 
going edge of the clock. The Clock input 
is buffered. 


PIN CONFIGURATION 
'F1I60A 


C004741S 
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FAST 74F160A, 74F161A, 
J4F162A, 74F163A 


Counters 


'F160A, 'F162A BCD Decade Counter 
'F161A, 'F163A 4-Bit Binary Counter 
Product Specification 


TYPE TYPICAL fax 


74F160A 120MHz 


74F 162A 120MHz 
7AF 163A 120MHz 
ORDERING CODE 
COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 
N74F160AN, N74F161AN 
Plastic DIP N74F162AN, N74F163AN 
N74F160AD, N74F161AD 
Plastic SO-16 N74F162AD, N74F163AD 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 


74F(U.L.) 
HIGH/LOW HIGH/LOW 


DESCRIPTION 


Count enable parallel input 


1.0/1.0 20uA/0.6mA 


1.0/2.0 20uA/1.2mA 
1.0/1.0 20uA/0.6mA 


Count enable trickle input 
Clock pulse input (active rising edge) 
Asynchronous master reset input 


(active LOW) 20uA/0.6mMA 


Synchronous reset input (active LOW) 20uA/1.2mA 
Parallel data inputs 1.0/1.0 20ynA/0.6mA 
Parallel enable input (active LOW) 1.0/2.0 20uA/1.2mA 


Flip-flop outputs 50/33 1.0mA/20mA 


Terminal count output 50/33 | 4.0mA/20mA 


NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


''F1I60A 


'F160A 


CTROIV10 


LS04161S 


LS04140S 
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Counters 


PIN CONFIGURATION 
'FIG1A 


CD04740S 


PIN CONFIGURATION 
'F162A 


CD04742S 


PIN CONFIGURATION 
'F163A 


©004742S 
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FAST 74F160A, 74F161A, 74F162A, 74F163A 


LOGIC SYMBOL 
'FIG1A 


LOGIC SYMBOL 
'F162A 


LOGIC SYMBOL 
'F163A 


6-123 


LOGIC SYMBOL 
'FIG1A 


LS04161S 


LS04150S 


LOGIC SYMBOL 
'F162A 


CTRDIV10 


LS04162S 


LS04120S 


LOGIC SYMBOL 
'FI63A 


LS04162S 


LS04130S 
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Counters 


FAST 74F160A, 74F161A, 74F162A, 74F163A 


The outputs of the counters may be preset to 
HIGH or LOW level. A LOW level at the 
Parallel Enable (PE) input disables the count- 
ing action and causes the data at the Dp — D3 
inputs to be loaded into the counter on the 
positive-going edge of the clock (providing 
that the set-up and hold requirements for PE 
are met). Preset takes place regardless of the 
levels at Count Enable (CEP, CET) inputs. 


A LOW level at the Master Reset (MR) input 
sets all four outputs of the flip-flops (Qp — Q3) 
in 'F160A and 'F161A to LOW levels, regard- 
less of the levels at CP, PE, CET and CEP 


STATE DIAGRAMS 


Logic Equations: Count Enable = CEPeCETePE 
TC = QpeQ4eQz0Q3eCET 


'F160A, 'Fi62A 


August 26, 1985 


inputs (thus providing an asynchronous clear 
function). 


For the 'F162A and 'F163A, the clear func- 
tion is synchronous. A LOW level at the Reset 
(SR) input sets all four outputs of the flip-flops 
(Qo - Q3) to LOW levels after the next posi- 
tive-going transition on the Clock (CP) input 
(providing that the set-up and hold require- 
ments for MR are met). This action occurs 
regardless of the levels at PE, CET, and CEP 
inputs. This synchronous reset feature en- 
ables the designer to modify the maximum 
count with only one external NAND gate (see 
Figure A). 


The carry look-ahead simplifies serial cascad- 
ing of the counters. Both Count Enable inputs 
(CEP and CET) must be HIGH to count. The 
CET input is fed forward to enable the TC 
output. The TC output thus enabled will 
produce a HIGH output pulse of a duration 
approximately equal to the HIGH level output 
of Qo. This pulse can be used to enable the 
next cascaded stage (see Figure B). 


The TC output is subject to decoding spikes 
due to internal race conditions. Therefore, it is 
not recommended for use as clock or asyn- 
chronous reset for flip-flops, registers, or 
counters. 


Logic Equations: Count Enable = CEPeCET+PE 


TC = QoeQ, eQ2eQ3eCET 


L002050S 
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Signetics Logic Products Product Specification 


Counters FAST 74F160A, 74F164A, 74F162A, 74F163A 


LOGIC DIAGRAM, 'F160A, 'F162A 


ae en 
| "F162A v 


| ONL 
—_——_ 


cP 
a 

| 

| z DETAIL A 

| 
os OD [>o 
MR (’F 160A) 
SR (’F 162A) Qo Q, Q2 Q3 

LD02070S 
NOTE: 


Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation ‘elays. 


LOGIC DIAGRAM, 'F161A, 'F163A 


Do Dy D2 03 


O O 
V/ V/ 


iiptgas 


DETAIL A ETAIL A DETAIL A 
MR (’F161A) 
SR’ 


F163A) Qo Q1 Q2 Q3 


AGE | aE 


CET 
| "F163A vy, 
| ONLY 
! nee 


OD 


A 
DETAIL A | 


BD01820 


NOTE: 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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Counters FAST 74F160A, 74F164A, 74F162A, 74F163A 


MODE SELECT — FUNCTION TABLE, 'F160A, 'F161A 


OPERATING MODE 


Reset (clear) 


Parallel load 


MODE SELECT — FUNCTION TABLE, 'F162A, 'F163A 


Reset (clear) 


Parallel load 


Hold (do nothing) 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 

|= LOW voltage level one set-up time prior to LOW-to-HIGH clock transition. 

X = Don't care. 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition. 

t = LOW-to-HIGH clock transition. 

NOTES: 

(1) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count (HHHH for 'F161A and 
HLLH for 'F160A). 

(2) The TC output is HIGH when CET is HIGH and the counter is at Terminal Count (HLLH for 'F162A and 
HHHH for 'F163A). 
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 
VIN Input voltage -0.5 to +7.0 


Input current -30 to +5 mA 


lout Current applied to output in LOW output state mA 
Ta Operating free-air temperature range 0 to 70 °C 


Voltage applied to output in HIGH output state -0.5 to +Vcc V 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


HIGH-level input voltage 


LOW-level input voltage 


lik Input clamp current 

lou HIGH-level output current 

lov LOW-level output current 

Ta Operating free-air temperature 


PARAMETER 


£10%Voc i i ore: 


+10%Voc 


VOH HIGH-level output voltage 


nN 
NJ 
P ise) 
aN 


LOW-level output voltage 


+5%Voc 


Input clamp voltage Voc = MIN, | = lk 


Input current at maximum 
input voltage 


Voc = 0.0V, V; = 7.0V 


CET, SR, PE 


HIGH-level input 
current 


Voc = MAX, V,=2.7V 
Other inputs 


CET, SR, PE 


LOW-level input 
current 


Voc = MAX, V, =0.5V 


Other inputs 


Short-circuit output current? 


Supply current* (total) Voc = MAX 
CCL 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Iccy is measured with PE input HIGH, again with PE input LOW, all other inputs HIGH and outputs open. Ico, is measured with Clock input HIGH, again with Clock 
input LOW all other inputs LOW, and outputs open. 2 


: 
on 
3 
> 


; 
oO 
3 
> 


NOTES: 
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
_ App Note 202, Testing and ‘Specifying FAST Logic. re. 


74F 160A, 'F162A 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Voc = +5.0V + 10% 
C. = 50pF C, = 50pF 
R, = 5002 R, = 5002 


Waveform 1 120 | MHz | 


Waveform 1 


PARAMETER TEST CONDITIONS UNIT 


fax Maximum clock frequency 


tpl ” Propagation delay 
PHL cP to Qn 


ten Propagation delay | 
tPHL _oP to Qn PE = LOW 


ae Propagation delay 
TPHL CP to Te 


ee ee 


Waveform 1 


tpLH Propagation delay 
toy CET to TC 


Waveform 2 ns 


Propagation delay 
_MR to Qn ((FIGOA) — 


9.0 12 5.5 13 ns 


tout Waveform 3 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC ‘SE T-UP- REQUIREMENTS © 


(74F 160A, 'F162A 


PARAMETER TEST CONDITIONS ee i Voc = +5.0V + 10% 


| 

i 

i 

| tae + 25°C Ta =0°C to + 70°C 
| _ Ry = 5002 


Min Typ ai 
t.(H)  Set- “up time, HIGH « or r LOW Wassionics 5.0 


H) Hold time, HIGH or LOW Wisostona-k 2.0 
L) Dp, to CP 2.0 


H) Set-up time, HIGH or ‘LOW | 11 
t(L) PE or SR to CP_ Waveform 5 or 6 8.5 


“ta(H) Hold time, HIGH or LOW _ 2.0 
thi) PE or SR to CP WAVEHOLMNS 0058 0 


ae = 
| ty et-up time, HIGH « or , LOW 11 
tL) CEP or CET to CP Wayelorn A 5.0 


th(H) "Hold time, HIGH or LOW. | Wauctouncd 2.0 
th AL) CEP or CET to CP 0 


 ty(H) Clock pulse width (load), 5.0 
tw(L) HIGH or LOW wavston 4 5.0 


tw(H) Clock pulse width (count), 4.0 
tw(L) HIGH or LOW vee 6.0 


MR pulse width LOW 
tw(L) ('F160A, 'F161A) Waveform 3 5.0 


Recovery time, MR to CP 
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F161A, 'F163A 
ets 
Ta =0°C to +70°C 
Veco = +5.0V + 10% 
C, = 50pF 
Ri = 50082 


PARAMETER TEST CONDITIONS UNIT 


fax _ Maximum clock ‘frequency Waveform 1 
teLHy Propagation delay Waveform 1 
tpHe CP to Qn PE = HIGH 


teil Propagation delay 
tory CP to Q, 


teLy Propagation delay 
teHL CP to TC 


tery Propagation delay : . 
tp CET to TC yeavelonne ALB 
t ~ Propagation coy Waveform 3 5.5 9.0 12 
PHL MR to Q,, ('F161A) 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Waveform 1 


Waveform 1 


i ore bess 2 SSE GERI 
| 74F 161A, 'F163A 
Ta = +25°C Ta =0°C to +70°C 
= = + s 
PARAMETER TEST CONDITIONS Voo= *3.0¥ Veo =+5.0V 210% | ny 
C,. = 50pF 
R, = 50022 
Min Typ 
ts(H) Set-up time, HIGH or LOW Be 
t(L) D, to CP Waveform 5 ns 
th(H) Hold time, HIGH or LOW 2.0 
tn(L) Dp to CP Waveform 5 ns 


2.0 2, 
ts(H) Set. -up time, HIGH or LOW 11 115 
t(L) PE or SR to CP WMAVSFON 9 OFS 8.5 nS 


to(H) Hold time, Id time, HIGH o or LOW 
ty(L) PE or SR to CP 


t,(H) Set-up time, HIGH or LOW 
t,(L) CEP or CET to CP 


| th(H) Hold time, HIGH or LOW 20 7 
th(L) | CEP or CET to CP Waveform 4 i 


H) Clock pulse width (load), 
L) HIGH or LOW 


Waveform 1 


(H) Clock pulse width (count), 
(L) HIGH or LOW 


ty(L) MR pulse width LOW 
~ (‘F160A, 'F161A) 


Waveform 1 


Waveform 3 


Recovery time, MR to CP 


trec ('F161A) Waveform 3 
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Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 


AC WAVEFORMS 


WFO606BS 


WF06171S 


Waveform 1. Clock To Output Delays, Maximum Clock Waveform 2. Propagation Delays CET Input To TC Output 
Frequency, And Clock Pulse Width 


CED AND CET Y)DWy, \ \ HLL 


cP 


WF 06252S 


WF06135S 


Waveform 3. Master Reset Pulse Width, Master Reset Waveform 4. CEP And CET Set-up And Hold Times 
To Output Delay And Master Reset 
To Clock Recovery Time ('F160A, 'F161A) 


WF06341S 


WF06332S 


Waveform 5. Parallel Data And Parallel Waveform 6. Synchronous Reset Set-up, 
Enable Set-up And Hold Times Pulse Width And Hold Times ('F162A, 'F163A) 


NOTE: For ail waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitied to sa for predictable output performance. 


August 26, 1985 6-130 


Signetics Logic Products Product Specification 


Counters FAST 74F160A, 74F161A, 74F162A, 74F163A 


APPLICATION 


TERMINAL COUNT =6 


AF02091S 


H = ENABLE COUNT 
L= DISABLE COUNT 


H = ENABLE COUNT 
iL = DISABLE COUNT 


PE Do Dy D2 03 PE Do 01 D2 D3 


CEP 


PE Do 0; D2 03 
CEP 


PE Do 01 D2 03 
CEP 


PE Do 01 D2 03 | 
CEP 


f CET 


CP 
ol mR OO Q1 Q2 O3 


CET 


cp 
clMR Qo Q1 Q2 Q3 


TC CET 


cP 
OpMR QO Q1 Q2 Q3 


TC CET 


cP 
of mR G0 QO; Q2 Q3 


Tc TC 


Qo Q1 Q2 Q3 


——_ 


AF02100S 


b. Synchronous Multistage Counting Scheme 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 
POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 

R_ = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY 

C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width 
see AC CHARACTERISTICS for value. 


Ry = Termination resistance should be equal to Zour 


of pulse generators. 
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FEATURES 

e Gated serial data inputs 

e Typical shift frequency of 90MHz 
e Asynchronous master reset 


e Fully buffered Clock and Data 
inputs 
@ Fully synchronous data transfers 


DESCRIPTION 


The 'F164 is an 8-bit edge-triggered shift 
register with serial data entry and an 
output from each of the eight stages. 
Data is entered serially through one of 
two inputs (Dsqg - Dgp); either input can 
be used as an active HIGH enable for 
data entry though the other input. Both 
inputs must be connected together or an 
unused input must be tied HIGH. 


Data shifts one place to the right on 
each LOW-to-HIGH transition of the 
Clock (CP) input, and enters into Qo the 
logical AND of the two Data inputs 
(Dsa-Dgp) that existed one set-up time 
before the rising clock edge. A LOW 
level on the Master Reset (MR) input 
overrides all other inputs and clears the 
register asynchronously, forcing all out- 
puts LOW. 


PIN CONFIGURATION 


CD04700S 


February 1986 


FAST 74-164 
Shiff Register 


8-Bit Serial-In Parallel-Out Shift Register 
Preliminary Specification 


TYPE 


TYPICAL SUPPLY CURRENT 
TYPICAL fmax (TOTAL) 


ORDERING CODE 
COMMERCIAL RANGE 


PRenDaeS Vec = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F164N 
Plastic SO-14 N74F164D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
pms | pssemirron | rtm | enw 
(active rising edge) 


Master reset input 
(active LOW) 


Outputs 50/33 1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC). 


MR Qo &; G2 A3 Q4 Qs Ag Q7 


9 3 4 5 6 10 11 12 13 


LS04040S 


LS04030S 


Voc =Pin 14 
GND = Pin 7 
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Shift Register FAST 74F164 


LOGIC DIAGRAM 


dD 6a 
P Ro 
0 


(3) (4) (5) (6) (10) (11) (12) (13) 
LD01940S 


Voc =Pin 14 
GND = Pin 7 


MODE SELECT—TRUTH TABLE 


OPERATING MODE 


Reset (clear) 


H = HIGH voltage level. 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 

L = LOW voltage level. 

|= LOW voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 

q = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW- 
to-HIGH Clock transition. 

X = Don't care. 

tT = LOW-to-HIGH Clock transition. 
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Shift Register FAST 74F164 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage 
Vout Voltage applied to output in HIGH output state 
mA 
°C 


louT Current applied to output in LOW output state Pago] mA 
Ta Operating free-air temperature range 0 to 70 — ae 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
HIGH-level input voltage 


LOW-level input voltage 
Input clamp current 
HIGH-level output current 


LOW-level output current 


Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F 164 
PARAMETER UNIT 


2 | Max 
La 
HIGH-level output voltage a 


TEST CONDITIONS' 


fl 
< 
TG 


Voc = MIN, 
Vi = MAX, low = MAX 
Vin = MIN, 


VOH 


feswvee [ar [oe] |v 


+10%Voc 2.5 


Vcc = MIN, +10%Voo 35 : Te | 
VoL LOW-level output voltage Vit = MAX, Io, = MAX 

Vin = MIN, +5%Voc 35 
Vit Input clamp voltage Voc = MIN, 1) = Ix -0.73 
I; Input current at maximum input voltage Voc = MAX, V| = 7.0V 5 


hy HIGH-level input current Voc = MAX, V, = 2.7V 


LOW-level input current Voc = MAX, V| = 0.5V 


NOTES: 


1.For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = + 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4. Measure Ico with the serial inputs grounded, the clock input at 2.4V, and a momentary ground, then 4.5V applied to Master Reset, and all outputs open. 


aw 
pss 


Short-circuit output current? 


50 
50 
0 
los 
0 


V 
V 
V 
V 
A 
A 
A 
A 
A 


ye 
rae 
1_| 20 | A 


Supply current* (total) 33 
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Shift Register FAST 74F164 


APPLICATION 
CLEAR 
CLOCK 
DATA Dsa 
F164 "F169 

ENABLE 'Dsb Dsb 
Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7 Qo Q1 Q2 Q3 Q4 Q5 Q6 Q7 
Dp Di D2 03 D4 D5 Dg D7 Dg Og Dio D114 Diz 013 D14 015 

AFO2080S 
NOTES: 


The 'F164 can be cascaded to form synchronous shitt registers of longer length. 
Here, two devices are combined to form a 16-bit shift register. 


AC ELECTRICAL CHARACTERISTICS (when measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F 164 


. Ta = +25°C Ta = 0°C to +70°C 
Vcc = +5.0V Veco = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
Ry = 50022 


Waveform 1 


tpLH Propagation delay 6.0 
ae CP to Q, Waveform 1 75 ns 
_Opagavon-celey Waveform 2 10.5 ns 


TPHL MR to Q, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F 164 
Ta = + 25°C Ta = 0°C to +70°C 
— = at 9 
PARAMETER TEST CONDITIONS Vee = ein Nees oN We 
C. = 50pF 
Ri = 50002 
ts(H) Set-up time, HIGH or LOW 
t,(L) A or B to CP 
——————————— Waveform 3 —— 
th(H) Hold time, HIGH or LOW 
th(L) A or B to CP 
CP pulse width, HIGH or LOW Waveform 1 
WwW 
tw(L) MR pulse width LOW Waveform 2 7.0 
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AC WAVEFORMS 


Preliminary Specification 


FAST 74F164 


Waveform 1. Clock To Output Delays And 
Clock Pulse Width 


cP 


UM 


WF06116S 


WF06135S 


Waveform 2. Master Reset Pulse Width, 
Master Reset To Output Delay And 
Master Reset To Clock Recovery Time 


) Wp: 


WF06264S 


Waveform 3. Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


PULSE 
GENERATOR | 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 


February 1986 


C,. = Load capacitance includes jig and probe capacitance; 


AMP (V) 
90% ; 
NEGATIVE 
PULSE 
anne OV 
~——-—— AMP (V) 


POSITIVE 
PULSE 


10% 


WF06450S 


Vu = 1.5V 
input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Rep. Rate | Pulse Width 


FAMILY | 


Amplitude 


74E 
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FEATURES 


e High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


e Synchronous parallel! to serial 
applications 

e Synchronous serial data input for 
easy expansion 

® Clock enable for ''do nothing" 
mode 


@ Asynchronous Master Reset 


® Exandable to 16-bits in 8-bit 
increments 


DESCRIPTION 

The 166 is a high speed 8-bit shift 
register that has fully synchronous serial 
parallel data entry selected by an active 
LOW Parallel Enable (PE) input. When 
the PE is LOW one set-up time before 
the LOW-to-HIGH clock transistion, par- 
allel data is entered into the register. 
When PE is HIGH, data is entered into 
internal bit position Qo from Serial Data 
Input (D.), and the remaining bits are 
shifted one place to the right (Qo- 
Q,-Qs, etc.), with each positive-going 
clock transition. 


PIN CONFIGURATION 


reece een reve pe Sa te Ne ene epee tee A ee Ao Sr NY RT 
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FAST 74F166 
Shift Register 


8-Bit Serial/Parallel-in, Serial Out Shift Register 
Product Specification 


TYPICAL SUPPLY CURRENT 
TYPICAL fax (TOTAL) 


7 “74F166 a _175MHz 41mA an | 


ORDERING CODE 


COMMERCIAL RANGE 


PACKAGES Voc = SV + 10%; Ta =0°C to +70°C 
Plastic DIP _N74F166N 
“Plastic SO- 16 _N74F166D_ 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


“T LOAD VALUE. 


74F(U.L.) 
DESCRIPTION -HIGH/LOW | HIGH/LOW | 


“Parallel enable input | 1/0.033 20uA/20uA 

“Clock enable input =——t—itéir:«SC*«éi0«033~—| DO A/20pA 

Clock input (active rising edge) |  1/0.083 | 20uA/20uA 

‘| Serial data input ‘| 270.066 =| 40KA/40uA 
“Parallel data input =| 1/0088 | 20pA/20yA 
a Master F Reset input {active LOW) : ~2/0.066 7 “40HA/40uA 
| Outpu  50/33 | 1.01/20 


NOTE: 


LOGIC SYMBOL SYMBOL (IEEE/IEC) 


12 3 4 5 0 1 


12 «14 


_ be on 0, > Bea Ee aot 


; CE 


4 cp 


OF MAR 


“Oh PE 


| 
LS04081S 
| | LSe4ue1S 
| Veo + Pin 16 i 
ee GND = - Pin & | 
6-1 37 853-0349 80217 


Signetics Logic Products 


Shift Register 


For expansion of the register in parallel to 
serial converters, the Q7 output is connected 
to the Dg input of the succeeding stage. The 
clock input is a gated OR structure which 
allows one input to be used as an active LOW 
Clock Enable (CE) input. The pin assignment 
for the CP and CE inputs is arbitrary and can 
be reversed for layout convenience. The 
LOW-to-HIGH transition of CE input should 
only take place while the CP is HIGH for 
predictable operation. A LOW on the Master 
Reset (MR) input overrides all other inputs 
and clears the register asynchronously, forc- 
ing all bit positions to a LOW state. 


LOGIC DIAGRAM 


gal eas eens 
O ) 


a 
(15) § (2) (3) 
PE Do D, 


Y (9) | (1) 
MR Ds 


() =Pin number 
Voc = Pin 16 
GND = Pin 8 
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FAST 74F166 


MODE SELECT — FUNCTION TABLE 


OPERATING MODES 


Parallel load 


| x=x | 


Hold (do nothing) 


H = HIGH voltage level. 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 

L = LOW voltage level. 

|= LOW voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 

Gn = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to 
the LOW-to-HIGH Clock transition. 

X = Don't care. 

t = LOW-to-HIGH Clock transition. 


(13) 


aaa 


(4) (8) (10) (14) (12) (14) (7) 1 (6) 


LDO2000S 
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Shiff Register FAST 74F166 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


T Operating free-air temperature range 
RECOMMENDED OPERATING CONDITIONS 


PARAMETER UNIT 
5.0 


V 


LOW-level input voltage 


Input clamp current 


HIGH-level output current 


PARAMETER 


‘ Voc = MIN, Vit = MAX, 
Vou  HIGH-level output voltage Vin = MIN, low = MAX 
Voc = MIN, Vip = MAX, 


Vo. LOW-level output voltage Vin = MIN, lo, = MAX 


Vik Input clamp voltage Voc = MIN, | = lik 


Input current at 
maximum input voltage 


HIGH-level 
input current 


LOW-level 
input current 


log Short-circuit output current* 


loc Supply current* (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. Ail typical values are at Voc = 5V, Ta = 25°C. 

3. When testing CP, CE must remain in HIGH state, whereas CP must remain in HIGH state when testing CE. 

4. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Shiff Register FAST 74F166 


t 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F 166 


Ta =0°C to +70°C 
Vec = +5.0V +10% 
C, = 50pF 


PARAMETER TEST CONDITIONS 


tpiy Propagation delay 5.0 7.5 10.0 5.0 14.0 
teil: CP to Q; WAVelOnN 4.0 6.0 8.0 3.5 9.0 
teLy Propagation delay 

ae MR to Q; Waveform 2 4.0 6.5 8.5 4.0 9.5 


NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F 166 


Ta = +25°C 
Vcc = + 5.0V 


Ta = 0°C to 70°C 
Voc = +5.0V + 10% 
C. = 50pF 


PARAMETER 


a= 
EERE [mes | 
eB ES ees fe 
ae 

tH =. time, HIGH or LOW 
wt Hold me, HIGH or LOW | wavetorms |B 
ee 


Recovery time MR to CP 


TEST CONDITIONS 


n 


=) 
n 


BLA] Ow 
on oe) ono 
=) 

} 


trec 
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Shift Register FAST 74F166 


AC WAV?t.FORMS 


WF06114S 
WF06136S 
Waveform 2. Master Reset Pulse Width, 


Master Reset To Output Delay And 
Master Reset To Clock Recovery Time 


Waveform 1. Clock To Output Delays And 
Clock Pulse Width 


WF06391S 


Waveform 3. Set-up And Hold Time For PE, D,, Ds, And CE To CP 


NOTE: For all waveforms, Vy = 1.5V. 
The number of clock pulses required between the tp_y and tp, measurements can be determined from the appropriate Truth Table. 
The shaded areas indicate when the input is permitted to change for predictable performance. 
The changing output assumes internal Qg opposite state from Qz7. 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


C,. = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Rt = Termination resistance should be equal to Zour 
of pulse generators. 


August 26, 1985 


AMP (V) 
90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


amy |___INBUT PULSE REQUIREMENTS | 
Amplitude | Rep. Rate | Pulse width | trun | tra | 
7 [ov | twits |store | 25re | 25 | 
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FEATURES 


e Synchronous counting and 
loading 


e Up/Down counting 


e Modulo 16 binary counter 
— 'F169 


e BCD decade counter — 'F168 


e Two Count Enable inputs for 
n-bit cascading 


e Positive edge-triggered clock 
e Built-in lookahead carry capability 


e Presettable for programmable 
operation 


DESCRIPTION 


The 'F168 is a synchronous, presettable 
BCD decade up/down counter featuring 
an internal carry look-ahead for applica- 
tions in high-speed counting designs. 


Synchronous operation is provided by | 


having all flip-flops clocked simulta- 
neously so that the outputs change coin- 
cident with each other when so instruct- 
ed by the Count Enable inputs and 
internal gating. This mode of operation 
eliminates the output spikes which are 
normally associated with asynchronous 
(ripple clock) counters. A buffered Clock 
input triggers the flip-flops on the LOW- 
to-HIGH transition of the clock. 


PIN CONFIGRATION 


CD04710S 
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FAST 74F168, 74F169 
Counters 


"F168 — 4-Bit Up/Down BCD Decade Synchronous Counter 
'F169 — 4-Bit Up/Down Binary Synchronous Counter 
Preliminary Specification 


Type | TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 
COMMERCIAL RANGE 


PACKAGES Veco = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F168N, N74F169N 
Plastic SO-16 N74F168D, N74F169D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
HIGH/LOW HIGH/LOW 
Clock pulse input 


Parallel data inputs 1.0/1.0 20uA/0.6mA 


DESCRIPTION 


Count enable parallel input 
(active LOW) 


Count enable trickle input 
(active LOW) 


Parallel enable input 
(active LOW) 1.0/1.0 20yuA/0.6mA 
Up/down count control input 1.0/1.0 20uA/0.6mA 
Flip-flop outputs 50/33 1.0mA/20mA 


Terminal count output 50/33 4.0mMA/20mA 
NOTE: 


(active LOW) 
One (1.0) FAST Unit Load is defined as: 204A in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS04070S 


LS4050S 


LS04060S 
Voc = Pin 16 
GND = Pin 8 
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Counters 


The counter is fully crogrammagble; that is, the 
Suiputs may be preset to either levei. 


Preselting is synchronous with the clock and 
takes place regardless of the levels of the 
Count Enable inputs. 4 LOW level on the 
paral Enable (PE) input disables the count- 


Le ives eve re be 
~ Ce ee 


loaded tar ine counter on the 
HIGH transition of the clock. 


Pn anes -¢ Ree oom hd . + . 
UCC Cae NIM her Tee WO 


next LOW-to- 


The direction of counting is controlled by the 
Up/Down (U/DB) input; a HIGH will cause the 
count to increase, a LOW will cause the count 
io decrease. 


The carry iook-ahead circuitry provides for 
cascading counters for n-bit synchronous ap- 
plications wiihout adcilicnal gating. Insiru- 
menial in accomplishing ihis function ave two 
Count Enable inputs (CEToSEP) and a 

nal Count (fC) outout. Both Count Enable 
inputs must be LOW ic count. The CET input 
is fed forward to enable ine TC output. The 


Tear 
1 Uete 


in 


The 'Fi69A fs identical except that is a 
Module TG caunater 


FUIN iICTIONAL DESCRIPTION 


The 'F 168 and ‘F169 use edge-triggerod KK 


iype flip-flops and nave no constrainis on 
changing ihe contol or data input signals in 


either state of the Ciock. 
ment is that the various int 
desired siate at least a set-up time before the 
rising edge of the Clock and remain valid tor 
the recommended hold time thereatter. The 
garallel load operation takes orecedence 
over the oiner operations, as indicated in the 
Mode Select Table. viihen is LOW, ihe 
ae on tne Do - 0, mpuis enter the flip-flops 
nm the next vising edge of the Clock. in order 
for els to occur, CEP and CET 
must be LOW and PE n HIGH; the U/D 
Hon then determines the direction of count. 
ing. The Terminal Count (TC) Ane mut iS nor- 
mally HIGH and gces LOW, provicled that 


Tae only require- 
puts attain 


the 


both 


nust he 


-realiminary Specification 


Oat SR ST NOP ATONE 


FAPIGE, 744169 


i C2 
ver A 
Prin tl 


which cam occur wnen power is turned on or 


Wie. paredet inading. if an dlegal state cccurs, 


ihe (F166 will ae to the legitimate se- 
guence within ove counts. Since the TC 


signal is 
siaies, ther 


derived Oy decoding the tlio-flop 
‘e exisis the poss Ue of decoding 


Bie OS TG aor ae PeasCr ne se ae e 
as a clock signal is not recommended (see 
logic equations below}. 

1) Count Enable = CEP. CET-PE 

2) Up: TC = Qo: Q9-(U/D)-CET 

3) Down: TC = Qo Ci, -Ce-Q_ (U/B 

GET 
OEE Ler TA is tha 
revar ac y Ines 


eel . ¢ 


CAM RES 


(Incremen) 


TC output thus enabied will produce a LOW CET is LOW, when 4 counter reaches zero in va Bada Dewa 
output puise with a duration approximately the Count Down mode or reaches 9 (15 for : a (aeerenien 
equal to the HIGH level portion of ue 29 the 'F169) in the Count Up mode. The TC la toed x he: Change (Hold) | 
output. This LOW level TC pulse is used to output state is not a function of the Count | iz Pes . | y No { Chan e iF fold | 
anable successive cascaded stages. is Fig- Enable Parallel (CEP) input level. The TC Beck: aie Mets, che eee eel eee 
ure 1 for the fast synchronous muitistage  ouiout of the ‘F168 decade counter can also 4 = HIGH Voltage Level 
counting connections. be |.OW in the illegal states 11, 13 and 15, © = LOW Voltage Level 
x = Immatenal 
x = Don't cara 
MODE SE bal GT: coean i FUN CC TON TABLE 
parle Uae oat a $$ ert tanteel a aia a eee ee 
| iMPUTS UT PUTS 
SPER ATES MODE ees aa ee Oh erie a ae oe eee 7s a 
; | ee u/B | CEP | CET GET Z PE Bs | Q, | Te 
a | | ee a eae L ay | 
Parallel loac! . : | x | 4 a ' | ay | 
r cage. Se a ae eae ee ee Pia. a eee ‘ic i eae 
pee ne _— ee ee ee ee eee Rn ote ae ie Piet es eee (Ce 
Count cov 1 { | | i | rn | x i fount Down | (1) | 
Ree cece Pe ee bee dee Ee poe PIO Eo Poe Se a, Ee: at ONY Se eC NS I! OT MEE AN NUTR SONOS aeRO: eee esan eer 
" | 5 4 4 1 
Hold (do nothing) | : | . - | : . | Gn | i. 
a a stat ttle age elt OK eee OS MO tle re 


H = HIGH vaitage fevel s sieady's siate 


n= HIGH voltage level one sei-up tine prior to the LOW-to-HIGH clock transition 


L.= LOW voltage level sieady state 
|= LOW voltage level one 
X= Don't care 


set-up time prior to the LOW-to-HIGH clock transition 


q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition. 


= LOW-to-HIGH clock transition 
NOTE: 
1. The TC is 
The TC 


LOW when CE 
is LOW when CE 


a 
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is LOW and the counter is 
LOW and the counter is at Terminal Count. 


at Terminal Count. 
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Terminal Count Up is (HHH) and Terminal Count Down is (LLLL) for 169A. 
Terminal Count Up is (HLLH) and Terminal Count Down is (LLL!) 


for 168A. 
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Counters FAST 74F168, 74F169 


STATE DIAGRAMS 


~—- COUNT DOWN 
~——» COUNT UP 
LD01970S 


—-—-~ COUNT DOWN 
——» COUNT UP 
LD01980S 


LOGIC DIAGRAM, 'F168 


L001960S 


Voc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 
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LOGIC DIAGRAM, 'F169 


all 


Pe 


“(15) TC 


LDO1990S 


Voc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


a CEP 


CET Q Q, 


LEAST SIGNIFICANT MOST SIGNIFICANT 
4-BIT COUNTER 4-BIT COUNTER 


BD01810S 


Figure 1. Synchronous Multistage Counting Scheme 
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RL RONAN 9 SRE ERS NARS OI STE ATOR AO RTT YE EA EERSTE TIVO cA DTP PEER N RRTEENI NAAT ACE BOT PEMA CEE EPO HINES A SLX PTFE YEO NETS RESUME AFAR ES SOAS NETS BSUS SRE TOI EE CITE TOS CI OI ERD TET NITES FRAT NTN ES SITE RAE OPS REN 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Po PARAMETER OO 7 ee 
| Voc «Supply voltage tt ti (tttst—<(<i‘i‘is;sws™*™*~*~*~”:”””””CC*d to tO OF 
qa Wang ee ee “05 +70 | vO 
Sn imputcurent 3010 +5 | MA 

four Voltage applied to output in HIGH output state “05 to+Voo =| OVO 
~lour Current applied to output in LOW output state ti (itsti‘éwlSO#*#*éwC mA 

, Operating free-air temperature range tt (tststst=<‘™éOSOSOSC*;*;*sTS*ét |O!UCUdLUlU 
RECOMMENDED OPERATING CONDITIONS 


| 
} 
| PARAMETER 


Voc Supply voltage nS : » 
Vin HIiGH-leve! input voltage | 


Voc _ MIN, aa 10%Vec a 
VoH HiGH-level output voltage Vit = MAX, lou = MAX ia oc ec 


Ving = MIN, £5%Voc 

Voc = MIN, £10%Voc 
LOW-level output voltage Vip = MAX, lop = MAX re 

Ving = MIN, £5%Voc 
Input clamp voltage Voo = MIN, I = ln 


input current at maximum 


input voltage Voc = MAX, V, = 7.0V 


hy HIGH-level input current Voo = MAX, V; = 2.7V 
CET input 


nm LOW-level input current 3 =-——------- 


Veo = MAX, V, = 0.5V 
Other inputs 


los Short-circuit output current® Voc = MAX 
lec Supply current’ (total) Voc = MAX 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ty, = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4. Ico is measured after applying a momentary 4.5V, then ground to the clock input with all other inputs grounded and outputs open. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F 168, 'F169 


Ta = +25°C Ta =0°C to +70°C 


Vcc = +5.0V + 10% 


PARAMETER TEST CONDITIONS C, = 50pF 


UNIT 


Maximum clock frequency Waveform 1 


fax 


teLH Propagation delay 
tpt CP to Q, (PE, HIGH or LOW) 


Waveform 1 
Propagation delay 


tpH. CP to TC 
Se ar 
penn i "8 
or apenin doi, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


> 


=) =) p>) 


_) 


AC SET-UP REQUIREMENTS 


74F 168, 'F169 
Ta = +25°C Ta =0°C to +70°C 
Veco = + 5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 
R, = 5002 Ri = 50022 


ts(H) Set-up time, HIGH or LOW 
t,(L) D, to CP 


th(H) Hold time, HIGH or LOW : 3.0 

ta(L) D, to CP Waveform 4 30 ns 
ts(H) Set-up time, HIGH or LOW 5.0 5.0 

t(L) CEP or CET to CP vevelQnnr’ 5.0 5.0 es 
th(H) Hold time, HIGH or LOW 


th(L) CEP or CET to CP 


ts(H) Set-up time, HIGH or LOW 
ts(L) PE to CP 


Waveform 4 


Waveform 5 


ts(H) Set-up time, HIGH or LOW 
t(L) U/D to CP ('F168) 


ts(H) Set-up time, HIGH or LOW 
ts(L) U/D to CP ('F169) 


th(H) Hold time, HIGH or LOW 
th(L) U/D to CP 


tw(H) CP pulse width, 
tw(L) HIGH or LOW 
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WAVEFORM (Typical Load, Count, and Inhibit Sequences) 
Illustrated below is the following sequence for the 'F168. The operation of the 'F169 is similar. 


1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 


| 2 | 1 
[~<_——— count up-—_——>f<ennisit]  /<———. count own» 
ee ee” 


WFO06680S 
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AC WAVEFORMS 


cP CET Vm Vm 
=tPHim ='PLH 
TC VM Vu 
Qn AND Tc Vm Van 
WF06051S 
WF06115S 
Waveform 1. Clock To Output cies And Waveform 2. Propagation Delays CET 
Clock Pulse Width Input To Terminal Count Output 
~!PHL =PLHe 
Tc Via Vu 
WFO06035S 
WF06332S 
Waveform 3. Propagation Delays U/D Waveform 4. Parallel Data And Parailel 
Control To Terminal Count Output Enable Set-up And Hold Times 


u/D 


cP 


Pe) COUNT COUNT 
mn UP DOWN 
Qn COUNT \ NO CHANGE WF06271S 


WF06401S 


Waveform 5. Count Enable Set-up And Hold Times Waveform 6. Up/Down Control Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 
POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs input Pulse Definition 


eo. INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width 


see AC CHARACTERISTICS for value. 


of pulse generators. 
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rEATURES 

® Six edge-triggered D-type flip- 
flops. 

® Buffered common Clock 


® Buffered, asynchronous Master 
Reset 


DESCRIPTION 

The 'F174 has six edge-triggered D-type 
flip-flops wiih individuai D inputs and Q 
outputs. The common buffered Clock 
(CP) and Master Reset (MR) inouts load 
and reset (clear) all flip-flops simulta- 
neously. 


The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the LOW-to-HIGH clock transition 
is transferred to the corresponding flip- 
flop's Q output. 


All Q outputs will be forced LOW inde- 
pendent of Clock or Data inputs by a 
LOW voltage level cn the MR input. The 
aevice is useful for applications where 
true cutputs only are required, and the 
Clock and Master Reset are common to 
all storage eiements. 


PIN CONFIGURA) HON 


fcc. 6 = coe oi 


CDoOsz70s 


| 
L = 
| | 


January 25, 1985 


Flip-FiOD 


', 


Hex [ Flip-Flops 
Product Snecitication 


yn 


ee tM ay Se tia tats wc amas ane ine 
TYPE | TYPICAL fax Pes pear 


| 
eee ee cer = 
| 74F174 T 100MHz 35mA 


ORDER! NG CODE 


———— 


| COMMERCIAL RANGE 
TRA GIES = 
PACKAGES | Veo nat GV +: 10%; f rT. =9°C to. Be 70°C 


neat mt siete wien ene = enter A eaten ee ee 


N7 i 4F4 '74N 


NOTES: 

1.50 package is suriace-mmounted micro-miniature DIP. 

2. For information regarding devices nrocessed to Military Scecifications, see the Signotics 
Data Manual. 


INPUT AND ¢ 


Military Producis 


JOT UT LOADING AND FAN- “OUT TABLE 


Pane ew Se ng fa ae, > os a | 
| 74e(u.L.) | LOAD VALUE | 
RUKS 
| ites L pevenre __|_HIGH/Low | _HIGH/LOw | 
| peel . eee haces 
an | Data inputs ie 1.0/1.0 | 204A/0 oma | 
CPR se pen apulecis input | 1.0/1.0 20uA/0.6mA 
{active rising edge} 
~ ati a ae : Eee eevee ee eS eee ee ee | 
a Master reset input = 
ma s (active LOW) 1.0/1.0 20uA/0.6mMA 
1 OgeQz Data outputs 50/33 1. omA/20 mA 
NOTE: 


One 4.0) FAST Unk Load is defined as: 20uA in the HIGH staie and 0.6mA in the LOW state. 


LOGIC SYMBOL, LOGIC & SYMBOL (HERE Te =) 


| | | 
| | 

| | 

| ! 
| 

| | 
| | 
| | 
| Veg = Pin 16 | 
Us io z eras ee ee eee | 
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Flip-Flop FAST 74F174 


LOGIC DIAGRAM 


Qs 
LDO2660S 


Voc = Pin 16 
GND =Pin 8 
GND =Pin Numbers 


FUNCTION TABLE 


OPERATING INPUTS OUTPUTS 


Reset (clear) E X Xx L 
Load ''1" H t h H 
Load "'0"' H i} | L 
H = HIGH voltage level steady state 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 

L = LOW voltage level steady state 

|= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 


= Don't care 
= LOW-to-HIGH clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Vin Input voltage V | 
lin Input current mA 
Vout Voltage applied to output in HIGH output state 


lout Current applied to output in LOW output state | 
Ta 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


a Siete 
V HIGH-level input voltage 
V LOW-level input voltage 
| 


1H - a ae 

iL ; ee een 

ie put lane curent 

[og HIGHevel ouput eunent 
[ton LOWevel output curent 
Ta Operating freer temperature Sd 
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Flip-Flop FAST 74F174 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F174 


3 UNIT 
fall scl asc 


PARAMETER TEST CONDITIONS! 


Voc = MIN, 
Vil =MAX, — low = MAX 
Viq = MIN 


Voc = MIN, 
Vit =MAX, — Io, = MAX 
Vin = MIN 


V Input clamp voltage Voc = MIN, | = I 


| feed 
ag wecnmeveree 
Los 

me 

rene! 

atl 


VoH HIGH-level output voltage 


VoL LOW-level output voltage 


IK 
I 
ly HIGH-level input current Voc = MAX, V; = 2.7V 
hie LOW-level input current Voc = MAX, V; = 0.5V 
los Short-circuit output current? Voc = MAX 
loc Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 26°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


Vcc = MAX, Dy, = MR =4.5V, CP= T 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."’) 


74F174 


Ta = +25°C Ta =0°C to +70°C 
Vec = +5.0V Vec = +5.0V +10% 
C. = 50pF C. = 50pF 
Ry, = 50022 Rx. = 50022 


PARAMETER TEST CONDITIONS 


fuax Maximum clock frequency 


tpLy Propagation delay 


Propagation delay 
‘PHL MIR to Q, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta =0°C to +70°C 


PARAMETER TEST CONDITIONS Vec = +5.0V + 10% 


ts(H) Set-up time, HIGH or LOW 


tyw(H) CP pulse width, : 
ty,(L) HIGH or LOW Waveform 1 
ty(L) MR pulse width LOW 


Recovery time 
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4.0 
4.0 
th(H) Hold time, HIGH or LOW 
th(L) D, to CP Waveform 2 
4.0 
6.0 
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Flip-Flop FAST 74F474 


AC WAVEFORMS 


fomoet— th(L) ott —- tin) 
P—te(L) =} ete(Hi-» 


cp id Vea \, —3f Vid 


WF06328S 
WF06112S 


Waveform 1. Clock To Output Delays, Clock Pulse Width, Waveform 2. Data Set-Up And Hold Times 
And Maximum Clock Frequency 


ANE AMON TREN NERC 


Bala 


Ce 


WF06135S 


Waveform 3. Master Reset Pulse Width, Master Reset To Output Delay And Master Reset To Clock Recovery Time 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


GO% Ae 


NEGATIVE 
PULSE 


ate 


| POSITIVE 
“he PULSE 


TCO1860S 
' 10% 


10% 
sinciabaok \seonivinaseaeane OV. 


A erate eres sprees rere y= 


i tae fh Spore f i 
bom Jk. L a, \ 
WE06450S 


Viq = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS [ INPUT PULSE REQUIREMENTS 

R, = Load resistor; io GND see AC CHARACTERISTICS for valuel FAR Y b-——HsHh —— 

C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | trun | true 
see AC CHARACTERISTICS for value. aa a =e La 


Ry = Termination resistance should be equal to Zour 74r | 3.0V iMHz 


of pulse generaiors. 
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FEATURES 
e Four edge-triggered D flip-flops 
e Buffered common clock 


e Buffered, asynchronous master 
reset 


e True and complementary output 


DESCRIPTION 


The 'F175 is a quad, edge-triggered D- 
type flip-flop with individual D inputs and 
both Q and Q outputs. The common 
buffered Clock (CP) and Master Reset 
(MR) inputs load and reset (clear) all flip- 
flops simultaneously. 


The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the LOW-to-HIGH clock transi- 
tion, is transferred to the corresponding 
flip-flop's Q output. 


All Q outputs will be forced LOW inde- 
pendantly of Clock or Data inputs by a 
LOW voltage level on the MR input. The 
device is useful for applications where 
both true and complement outputs are 
required, and the Clock and Master Re- 
set are common to all storage elements. 


PIN CONFIGURATION 


CD04660S 
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FAST 74F4175 
Quad D Flip-Flop 


Quad D Flip-Flop 
Product Specification 


ih ag Renee em IS ate ree Roe seh eas S| 
TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DE 


LAY (TOTAL) 


74F175 


ORDERING CODE 
COMMERCIAL RANGE 


Plastic SO-16 N74F175D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 
LOAD VALUE 
HIGH/LOW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 74F(ULL.) 
Clock pulse input 
(active rising edge) 20uA/0.6mA 


(active low) 


True outputs 50/33 1,0mA/20mA 
Complementary outputs 50/33 1.0mA/20mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


HIGR/LOW 
Master Reset input 20nA/0.6mA 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


LS04000S 


6-155 853-0047 76480 
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Quad D Flip-Flop FAST 74F175 


LOGIC DIAGRAM 


~ 


MR cP Do 
(1) 1a) | (4) 


(14) (15) 
Q3 Q, 
LD01920S 


Voc =Pin 16 
GND = Pin 8 


H = HIGH voltage level steady state 
h = HIGH voltage level one set-up time prior to the 
LOW-to-HIGH clock transition 


Reset (clear) L L=LOW voltage level steady state 
= LOW voltage level one set-up time prior to the 
nan X = Don't care 
: 1 =LOWSG-HIGH clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


IN 
lIN 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Yoo Supply voltage 
V HIGH-level input voltage 
V LOW-level input voltage 
| fe 
| : 


CC 

. aaa 

f es ee 

[ie Input clamp curent———SSSCSCS~C—~SSSi 

ion HIGHevel output ouwent SSS Sd 
[lor LOWeevel output curet ——SSC—C—C—~—“—s*S*S*S*S*~*~dSSC“‘“‘sNNC‘*” 

[Ta Operating free-air temperate ———=SC=C~=“‘*‘“*S*é*dSC“‘ S;*‘dSC“‘* 
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Quad D Flip-Flop FAST 74F175 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F175 


Typ? | Max 
+10%Voc 2.5 a aa 


+10%Voc 


TEST CONDITIONS’ 


PARAMETER 


Voc = MIN, Vip = MAX, loy = MAX, 
Vin = MIN 


Vou  HIGH-level output voltage 


Voc = MIN, Vi, = MAX, lou = MAX, 
Vin = MIN 


Vo_ LOW-level output voltage 


ihr eae at asin pit wage | Voo=MAK Vie7™ 

hn HGHiovtinpatcanent | Woo MAK Vina 

Fhe Lowel neu rent +d: Voce MaX vieosy—SSSCS~*wdCSC*di | 0 | 
aa 


Voc =MIN, | =Ik 


IK 
I 

NH 

Ne 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended “operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F175 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF C, = 50pF 


Min | Typ | Max 
fmax Maximum clock frequency Ee 
ary 
Wee [ees [feel |e | 


PARAMETER TEST CONDITIONS 
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Quad D Flip-Flop FAST 74F175 


AC SET-UP REQUIREMENTS 


= Ta =0°C to +70°C 
= ia iene 
PARAMETER TEST CONDITIONS maton Wee Slay S102 


ts(H) Set-up time, HIGH or LOW 


t(L) Dp to CP 


th(H) Hold time, HIGH or LOW 
nat CP Pulse width, HIGH or LOW 
Ww 


ty(L) MA Pulse width LOW 


Recovery time 


AC WAVEFORMS 


Dn 


cP 


WF06263S 


WF06192S 


Waveform 1. Clock To Output Delays Waveform 2. Data Set-up And Hold Times 
And Clock Pulse Width 


WF06231S 
Waveform 3. Master Reset To Output Delay, Master 
Reset Pulse Width, And Master Reset Recovery Time 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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@Udd D Flip-Flop RAST 7ArA75 


tine | Le ARON AR AAT Nt, NC NI A I NN I A RP es a AM HL LALA Lm AE AL I ERA RLS REN ALAR AL ORR A ANP EE ERAT UA US HOS AR OR CN IASI Ne LN 8 bah LAS BERR ERO FEL RRR OOTP LION LA 


Oe ne iB PEASE AAS PETE SERN re nr er mae ttn AA eI CANA A RRA LR OT AOL NL RA A AB YA TORRE PIETER ONL LA A AA A LRN ad Hae SK SRS ms HEP ET 


TEST CIRCUIT AND WAVEFGRIMS 


serper asics ME oer ct oe ocr ee ee er ty were te ee et pumcetaream merry A AME id) 
90% + 


bona TESA 


/ ww 
| 


10% 10% + | 2g 
She ceacnigedice aes (ENN 


Vec 


NEGATIVE 
PULSE 


AS PORN USOT CE LN ME UOT UND des a ty GR OCTET 1 


bse 


PULSE 
GENERATOR 


een S taad ital b het Ce eer ens ls 
) ) Bud tee, he : ‘ , 


oe CTL (tr) ITHL(ti—e| be 


a7 aac acme cs Ca an voce AMAR OY 


90 %o 9G Ys - 
x 


Oy 
POSITIVE ‘ 
ao PULSE Via Vag 


1C018608 0% ¥ \, 10% 
BOC 4 anil qo oer VA Voy 
beats La han a ~ ty pee a |, beatae gy 


Wi 064450 | 


| Vy = 15M 
Tes? Circuit For Totem-Pole Outputs input Pulse Detinitivn 


pio cr etn oo —_ oie aviette eee Sen = Seine ne IS teed 


DEFINITIONS | ANPUT PULSE REQUIREMENTS 
R. = Load resistor to GND; see AC CHARACTERISTICS for value. CAMILY soe a 7 es | 
| 
| 
i 


C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate i Pulse Width 
see AC CHARACTERISTICS for value. a are oat apna Srapeeeriias ik a 


. Poy 
to | UHL. 


Ry = Termination resistance should be equal to Zour 74F 3.0V tTMHz 500ns | 2.5ns | 2.5ns | 
of pulse generators. re oe, a aR a aa 
[ee Et ee a aaa Renate ec Te ae RIN ce Ree AOE uae eee ia Re eREN Aare ANY ae 2 ae sepastlis aeaiate apeenneeara 
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FEATURES 

e Provides 16 arithmetic 
operations: ADD, SUBTRACT, 
COMPARE, DOUBLE, plus 12 
other tarithme ic operations 


e Pr e¥, all 76 logic operations 
Ofgigo variagles: Exclusive-OR, 
C are, 7A D, NAND, NOR, OR, 


plug 10 r logic operations 

e Full {lool ad carry for high- 
speed y Sean operation on 
long words 

e 40% faster than 'S181 with only 
30% 'S181 power consumption 


@ Available in 300 mil wide 24 pin 
SLIM DIP package 


DESCRIPTION 

The 'F181 is a 4-bit high-speed parallel 
Arithmetic Logic Unit (ALU). Controlled 
by the four Function Select inputs 
(Sg-S3) and the Mode Control input 
(M), it can perform all the 16 possible 
logic operations or 16 different arithme- 
tic operations on active HIGH or active 
LOW operands. The Function Table lists 
these operations. 


PIN CONFIGURATION 


CD04240S 
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FAST 74F181 
Arithmetic Logic Unit 


4-Bit Arithmetic Logic Unit 
Product Specification 


TYPICAL PROPAGATION 
TYPE DELAY 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Plastic SOL-24 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military 
Products Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


43mA 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


N74F181N 
N74F181D 


LOAD VALUE 
HIGH/LOW 


Operand inputs 
Function select inputs 
Carry input 

Carry output 


Compare output 
Outputs 
Carry generate output 


1.0mA/20mA 


Carry propagate output 


50/33 
NOTE: 


One (1.0) FAST. Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
*OC = Open collector 


LOGIC SYMBOL 
Active High Operands 


LOGIC SYMBOL (IEEE/IEC) 


2 1 #2322 2120 1918 


40 Bo A1 By A2B2 AzZ83 
Cn+4 fo 


A=8 


am 
Hy Bana wm ~ 


LS03310S 


Active Low Operands 


2322 2120 1918 
ma* mee £2 nbdenrnehttema Se 20 
AoBo A181 A282 A383 
Cn+4 
A=8 
Gh 
Pio 


LS03370S 


LS03320S 


853-0351 80217 
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Arithmetic Logic Unit 


When the Mode Control input (M) is HIGH, all 
internal carries are inhibited and the device 
performs logic operations on the individual 
bits as listed. When the Mode Control input is 
LOW, the carries are enabled and the device 
performs arithmetic operations on the two 4- 
bit words. The device incorporates full inter- 
nal carry lookahead and provides for either 
ripple carry between devices using the Cy + 4 
output, or for carry lookahead between pack- 
ages using the signals P (Carry Propagate) 
and G (Carry Generate). P and G are not 
affected by carry in. When speed require- 
ments are not stringent, it can be used in a 
simple ripple carry mode by connecting the 
Carry output (Cy, + 4) signal to the Carry input 
(C,) of the next unit. For high-speed opera- 
tion the device is used in conjunction with the 


MODE SELECT—FUNCTION TABLE 


ACTIVE HIGH INPUTS 
& OUTPUTS 


MODE SELECT INPUTS 


Logical 0 


A®B 


Logical 1 
A+B 
A+B 


ok Lr ree Pek eer ee ar 
Le bE ee ale oe 
GTrerreretretrtrereirtereieiere 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
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(M=L) (C, =H) 


A+B 

A+B 

minus 1 

AB A plus AB 

B (A+B) plus AB 
A minus B minus 1 
AB minus 1 

A plus AB 

A plus B 
(A+B) plus AB 
AB minus 1 

A plus A 
(A+B) plus A 
(A+B) plus A 
A A minus 1 


'182 carry lookahead circuit. One carry looka- 
head package is required for each group of 
four '181 devices. Carry lookahead can be 
provided at various levels and offers high- 
speed capability over extremely long word 
lengths. 


The A = B output from the device goes HIGH 
when all four F outputs are HIGH and can be 
used to indicate logic equivalence over 4 bits 
when the unit is in the subtract mode. The 
A=B output is open collector and can be 
wired - AND with other A = B outputs to give 
a comparison for more than 4 bits. The A= B 
signal can also be used with the C, + 4 signal 
to indicate A>B and A<B. 


The Function Table lists the arithmetic opera- 
tions that are performed without a carry in. An 


Arithmetic” 


9 SE. a a eae ae ae e- 
2 SEE Se oe Ee ee eee 
Zor FO Se eee Eee ee 


L = LOW voltage 

H = HIGH voltage level 
“Each bit is shifted to the next more significant position. 
“Arithmetic operations expressed in 2s complement notation. 
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MODE SELECT INPUTS 


EtFroetretretretreairatreroinr 


Product Specification 


FAST 74F184 


incoming carry adds a one to each operation. 
Thus, select code LHHL generates A minus B 
minus 1 (2s complement notation) without a 
carry in and generates A minus B when a 
Carry is applied. Because subtraction is actu- 
ally performed by complementary addition (1s 
complement), a carry out means borrow; 
thus, a carry is generated when there is no 
underflow and no carry is generated when 
there is underflow. 


As indicated, this device can be used with 
either active LOW inputs producing active 
LOW outputs or with active HIGH inputs 
producing active HIGH outputs. For either 
case the table lists the operations that are 
performed to the operands labeled inside the 
logic symbol. 


ACTIVE LOW INPUTS 
& OUTPUTS 


ARITHMETIC” 
_(M=L) (Gr=L) 


A minus 1 

AB minus 1 
AB minus 1 
minus 1 

A plus (A +B) 

AB plus (A +B) 

A minus B minus 1 
A+B 

A plus (A + B) 

A plus B 

AB plus (A +B) 
A+B 

A plus A 
AB plus A 
AB plus A 
A 


Logical 0 
AB 

AB 

A 
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Arithmetic Logic Unit FAST 74F184 


mrad tm Pa EO US RY PED IE AY SCS RSTRNT SIT A ACSA NWN EAL NCAA SAAD ARPA SERA RASS EAM a 


B2 Ag 
4(20) (49) 


Biyence saat armaasnia nie 


| as) d (18) 
P Cns4 


L0G1430S 
Voo = Pin 24 
GND = Pin §? 


{ )= Pin numbers 
Pin 14 is O.C. 
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Arithmetic Logic Unit FAST 74F184 


SUM MODE TEST TABLE | FUNCTION INPUTS: So = S3 = 4.5V, S$; = S» =M=oV 


OTHER INPUT, SAME BIT OTHER DATA INPUTS 


PARAMETER | INPUT UNDER TEST 
Apply 4.5V Apply GND Apply 4.5V Apply GND 


OUTPUT UNDER TEST 


teLH < = Remaining 
‘ Z pene A and B Cn 


tPLH 5 x Remaining 
tPHL ai pone A and B 


Bi 
a Remaining 
Aj None None A and BC 
’ n 
=~ Remaining 
x Remaining Remaining 
tPHL | | me | | Penge | Paani 
Nioné Remaining Remaining A, 
tPHL B 
Za 


Ch 


tPHL 


tPHL 


t Ch +4 
PHL 


Aj ao 
ee fe 
DIFF MODE TEST TABLE Il FUNCTION INPUTS: §, = 2 =4.5V, Sy = S3 =M = 0V 


OTHER INPUT, SAME BIT OTHER DATA INPUTS 
PARAMETER | INPUT UNDER TEST 
Apply 4.5V Apply 4.5V 


cs 
, n 
= Remainin 
_ Remaining 
None None A and B.C 
’ n 
i. Remaining 
A and B, Cp, 
B; 


tPHL 


tPHL 


Com ol — - + + —_ —- 
me) n°) Uv a) Uv ae) me) 
= — _ = = f= cr 
2 aa ae Be oe: aa ag 


Ai 
Aj 


Remaining 
A and B, C, 


G 
Remaining _ 
B, Ch 
A=B 


Remaining 
B, Cy 


A 
Reh) 4 


—s>- 
22 
fo aL 
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Arithmetic Logic Unit FAST 74F181 


LOGIC MODE TEST TABLE Iil 


OTHER INPUT, SAME BIT | OTHER DATA INPUTS 
PARAMETER pees cee sa FUNCTION INPUTS 
Apply 4.5V Apply GND Apply 4.5V Apply GND 


Femsing 
A and B 


Rand Bo 
A and B 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 

Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


2 E11 Ri RA 
Tet camp curent—SSSC~dS 
Vos Atel outst coro Azad 
oe 
a 
cme 


lon HIGH-level output current Any output except A=B 
lot LOW-level output current 
Ta Operating free-air temperature 
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Arithmetic Logic Unit FAST 74F184 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


Vv HiGH-level Any output Voc = MIN, Vit = MAX, 
OH output voltage except A=B | Vy, = MIN, Ioy = MAX 
Voc = MIN, Vi = MAX, 
Vin = MIN, Io, = MAX 


Vik Input clamp voltage Voc = MIN, |; = lik 
Input current at maximum input voltage Voc = MAX, V = 7.0V 


ly HIGH-level input current Voc = MAX, V; = 2.7V 
lie 


LOW-level input current Voc = MAX, Vj = 0.5V 


HIGH-level 
Short-circuit output Any output 7 
| So - Sg = M = Ag- Ag = 4.5V 
: al By - By = C, = GND 
loc Supply current” (total) Voc = MAX 
; So-S3=M=4.5V _ 
oct Bo - By = C, = Ap - Ag = GND 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Measure Icc with all outputs open. 


VoL LOW-level output voltage 
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Arithmetic Logic Unit FAST 74F181 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


TEST CONDITIONS 
Ta = +25°C 
PARAMETER saci aay 
Conditions i= 26P 


teLH Propagation delay 
tpH. Cp to Chey 


oe 
-3 


teLy Propagation delay 
tpH. = An or Bp to Ca+4 


teLH Propagation delay 
tpHL = An Or Bn to Chea 


Oo i. 2 
= 3 


oO 


tpLH Propagation delay 
tPHL Cy to Fy 


ep) 
‘= 
=; =< 


” 
a 
3 
” 
y 4 
ny 
(ee) 
ttl 
ne? 
On 
| < Il 
(oo) 
< 


tPLH Propagation delay 
teH An or By to G 


tpLH Propagation delay 
tPHL A, or Bh to G 


teLH Propagation delay 
teHL A, or By to P 


teLH Propagation delay 4.0 5.8 7.5 4.0 8.5 ke 
tPHL An or B, to P 4.0 6.5 8.5 4.0 9.5 
teLy Propagation delay 3.0 7.0 9.0 3.0 10.0 = 
tPHL A; or B; to F; 3.0 7.2 10.0 3.0 10.0 
teLH Propagation delay 3.0 8.2 11.0 3.0 12.0 
teHL A; or B; to F; 3.0 8.0 11.0 3.0 12.0 
tpLH Propagation delay 4.0 8.0 10.5 4.0 11.5 be 
te An or Bry to Fp, 4.0 7.8 10.0 4.0 11.0 
teLy Propagation delay 4.5 9.4 12.0 4.5 13.0 cP 
tpy. Ap or By to F, 4.5 9.4 | 12.0 4.5 13.0 
teLy Propagation delay : 6.0 9.0 4.0 10.0 a 
tPHL A; or B; to F; : 6.0 10.0 4.0 11.0 
teLy Propagation delay M = So = 83 = OV, : 18.5 | 27.0 11.0 29.0 ae 
tpy. An or By to A=B S$; = So = 4.5V : 9.8 12.5 7.0 136 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


{ 
S = 


ep) 
fd 
3 


et arta a 
3.5) O:0 
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Waveform 3. Propagation Delay For Operands To Carry 


Generate And Propagate Outputs, Operands To A=6 
Output, And Outouts 


NOTE: For all waveforms, Vy= 1.5¥. 
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TEST CIRCUITS AND WAVEFORMS 


| PULSE 43 
|GENERATOR| ‘@ 


WF06460S 


Test Circuit For Open-Collector Outputs 


Vec 
© 


} Purse [| A 
| GENERATOR [XN 


TCO1860S 


Test Circuit For Totem-Pole Outpuis 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 

CG, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

R;7 = Termination resistance should be equal to Zour 

of pulse generators. 
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AMP (V) 


OV 


AMP (V) 


OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width 


5ns 
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FEATURES 


@ Provides carry lookahead across 
a group of four ALU's 

@ Multi-level lookahead for high- 
speed arithmetic operation over 
long word lengths 


DESCRIPTION 


The 'F182 carry lookahead generator 
accepts up to four pairs of active LOW 
Carry Propagate (Pp, Py, Ps, Ps) and 
Carry Generate (Go, G1, Go, Gg) signals 
and an active HIGH Carry input (C,,) and 
provides anticipated active HIGH carries 
(Ch+x Ch+y: Cn+z) across four groups of 
binary adders. The 'F182 also has active 
LOW Carry Propagate (P) and Carry 
Generate (G) outputs which may be 
used for further levels of lookahead. 


The logic equations provided at the 
Outputs are: 

Caag= Go + PoCy 

Ch +y= Gy + P1yGo = PyP9C, 

Ca+z2= Go + PoG, + PsP2Go 

+ PoPyPoC, 

G = Gg ¥ PaGp + PaPaGy + PoPaP iGo 

P = PaP2PiPo 
The 'F182 can also be used with binary 
ALU's in an active LOW or active HIGH 
input operand mode. The connections to 
and from the ALU to the carry lookahead 
generator are identical in both cases. 


PIN CONFIGURATION 
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TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F182 
ORDERING CODE 
PACKAGES COMMERCIAL RANGE 


Voc = 5V + 10%; Ty =0°C to +70°C 


Plastic DIP N74F182N 
Plastic SO-16 N74F182D 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW 


HIGH/LOW 
Carry input 20uA/1,.2mA 
Carry generate inputs 
(active LOW) 1.0/14.0 20uA/8.4mA 
Carry generate input 
(active LOW) 1.0/16.0 20uA/9.6mA 
Carry generate input 
(active LOW) 1.0/8.0 20uA/4.8mA 
Carry propagate inputs 1.0/8.0 20uA/4.8mA 


(active LOW) 


Carry propagate input 

(active LOW) 1.0/6.0 20uA/3.6mA 
Carry propagate input 
(active LOW) 1.0/4.0 20uA/2.4mA 


| Carry outputs 50/33 1.0mA/20mA 


Carry generate output 
(active LOW) 1.0mA/20mA 


Carry propagate output 
(active LOW) 


1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Voc =Pin 16 
GND = Pin 8 


6-169 853-0047 76480 


Signetics Logic Products Product Specification 


Carry Lookahead Generator FAST 74F182 


FUNCTION TABLE 


INPUTS 
Go Po P2 G3 Ps 


H H 
H X 
L X 
x L 
x x 
H 4 
H X 
x X 
L x 
x bs 
x X H 
X X X 
H H X 
at K 4 X 
x x L x 
x Xx X b 
L X X L 
x L Xx L 
x X X H H 
X Hi H H X 
x H X ri X 
H Hi X H X 
x x xX L x 
x L X Xx L 
Xx X% L x L 
L x L Xx L 
Hi Xx X 
X X Xx 
X H Xx 
Xx X H 
ee ee ee eee 


H = HIGH voltage levei 
L = LOW voltage level 
X = Don't care 


APPLICATION 


Et segs 1 ee 
: (C39) 
FG 

| f Po Go Py Gy P2 Go Ps Gaj 

es —iCq F482 Ghlo- 4 
AF02110S 
*ALU's may be either 'F181, F381 or 2901A. 
32-Bit ALU With Ripple Carry Between 16-Bit Lookahnead ALUs 
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Carry Lookahead Generator FAST 74F182 


LOGIC DIAGRAM 


LD02100S 


Vcc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Voc Supply voltage 
HIGH-level input voltage 


IH 
Vit LOW-level input voltage 
lik Input clamp current 


HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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Carry Lookahead Generator FAST 74F182 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


Voc = MIN, +10%Voc 
Von HIGH-level output voltage Vit = MAX, low = MAX 
Vin = MIN, +5%Vocc 


Voc = MIN, +10%Voc 
VoL LOW-level output voltage Vit = MAX, lon = MAX 
Vin = MIN, +5%Vocc 


Input clamp voltage Voc = MIN, | = lik 


Input current at maximum _ 2 
I input voltage Vee MES NEON 


HIGH-level input current Voc = MAX, V| = 2.7V 


QO} OI} © 

="l¢ 
| 
ine) 


LOW-level input current Voc = MAX, V| = 0.5V 


2!) 9 
ul 
= 
a 


I 


Short-circuit output current? 


loc Supply current* (total) a 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Ico is measured with Go, Gy, and Gp inputs at 4.5V; all other inputs grounded and all outputs open. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic.'') 


Ta = +25°C Ta =0 to +70°C 
Voc = + 5.0V Veco = +5.0V + 10% 
C. = 50pF 
ea = 50022 


PARAMETER TEST CONDITIONS 


teLH eee be Wavetornd 
tPHL Ch to Ch+x, Cn+y, Cn+z 


oe eee hse CianGietie 
me BORE e con Coop Gs 
eee 
st aoe delay 
set Beggin delay 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC WAVEFORMS 


WFO0601JS 


Waveform 1. For Inverting Outputs 


Product Specification 


FAST 74F182 


WFO06056S 


Waveform 2. For Non-Inverting Outputs 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 


January 4, 1985 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 
Vu = 1.5V 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width 
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FEATURES 

e High speed—110MHz typical fmax 

e Synchronous, reversible counting 

e BCD/decade—'F 190 
4-bit binary—'F191 

e Asynchronous parallel load 
capability 

e Count enable control for 
synchronous expansion 

e Single up/down control input 


DESCRIPTION 


The 'F190 is an asynchronously preset- 
table up/down BCD decade counter. It 
contains four master/slave flip-flops with 
internal gating and steering logic to pro- 
vide asynchronous preset and synchro- 
nous count-up and count-down opera- 
tion. The 'F191 is similar, but is a 4-bit 
binary counter. 


Asynchronous parallel load capability 
permits the counter to be preset to any 
desired number. Information present on 
the parallel Data inputs (Dg — D3) is load- 
ed into the counter and appears on the 
outputs when the Parallel Load (PL) 
input is LOW. As indicated in the Mode 
Select Table, this operation overrides 
the counting function. 


PIN CONFIGURATION 


CD04780S 


February 1986 


FAST 74F190, 74F1914 
Counters 


‘F190 Asynchronous Presettable BCD/Decade Up/Down 
Counter 

‘F191 Asynchronous Presettable 4-Bit Binary Up/Down 
Counter . 
Preliminary Specification 


74F191 125MHz 


ORDERING CODE 


PACKAGES 
Plastic DIP 
Plastic SO-16 


NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta = 0°C to +70°C 


N74F190N, N74F191N 
N74F190D, N74F191D 


Parallel data inputs 1.0/1.0 20uA/0.6mA 
Asynchronous parallel load 


U/D Up/down count control input 1.0/1.0 20uA/0.6mA 
Flip-flop outputs 50/33 1.0mA/20pA 


Tas Ripple clock output 


Terminal count output 
NOTE: 


(active high) 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CTRDIV1IO 


LS04230S 


LS04240S 
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PIN CONFIGURATION 


CD04780S 


Counting is inhibited by a HIGH level on the 
Count Enable (CE) input. When CE is LOW, 
internal state changes are initiated. 


Overflow/underflow indications are provided 


by two types of outputs, the Terminal Count 


(TC) and Ripple Clock (RC). The TC output is 
~ normally LOW and goes HIGH when a circuit 
reaches zero in the count-down mode or 
reaches ''9" in the count-up mode for 'F190 
and reaches ''15'' in the count-up mode for 
'F191. The TC output will remain HIGH until a 
state change occurs, either by counting or 
presetting, or until U/D is changed. Do not 
use the TC output as a clock signal because it 
is subject to decoding spikes. 


The TC signal is used internally to enable the 
RC output. When TC is HIGH and CE is LOW, 
the RC follows the Clock Pulse (CP) delayed 
by two gate delays. The RC output essentially 
duplicates the LOW clock pulse width, al- 


February 1986 


LOGIC SYMBOL 
'F191 


LS04230S 


though delayed in time by two gate delays. 
This feature simplifies the design of multi- 
stage counters, as indicated in Figures 1a 
and 1b. In Figure 1a, each RC output is used 
as the Clock input for the next higher stage. 
When the clock source has a limited drive 
capability this configuration is particularly ad- 
vantageous, since the clock source drives 
only the first stage. It is only necessary to 
inhibit the first stage to prevent counting in all 
stages, since a HIGH signal on CE inhibits the 
RC output pulse as indicated in the Mode 
Select Table. The timing skew between state 
changes in the first and last stages is repre- 
sented by the cumulative delay of the clock 
as it ripples through the preceding stages. 
This is a disadvantage of the configuration in 
some applications. 


Figure 1b shows a method of causing state 
changes to occur simultaneously in all stages. 
The RC outputs propagate the carry/borrow 
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FAST 74F190, 74F194 


LOGIC SYMBOL (IEEE/IEC) 


signals in ripple fashion and all Clock inputs 
are driven in parallel. The LOW state duration 
of the clock in this configuration must be long 
enough to allow the negative-going edge of 
the carry/borrow signai to ripple through to 
the last stage before the clock goes HIGH. 
Since the RC output of any package goes 
HIGH shortly after its CP input goes HIGH, 
there is no such restriction on the HIGH state 
duration of the clock. 


In Figure 1c, the configuration shown avoids 
ripple delays and their associated restrictions. 
Combining the TC signals from all the preced- 
ing stages forms the CE input signal for a 
given stage. An enable signal must be includ- 
ed in each carry gate in order to inhibit 
counting. The TC output of a given stage is 
not affected by its own CE, therefore, the 
simple inhibit scheme of Figure ta and ib 
does not apply. 
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Counters FAST 74F190, 74F194 


DIRECTION 
CONTROL 


ENABLE 
CLOCK 


TC02330S 


a. N-Stage Counter Using Ripple Clock 


DIRECTION 
CONTROL 


ENABLE 


CLOCK 


AF02120S 


b. Synchronous N-Stage Counter Using Ripple Carry Borrow 


DIRECTION 
CONTROL 


ENABLE 


AF02130S 


c. Synchronous N-Stage Counter With Parallel Gated Carry Borrow 
Figure 1 
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Counters FAST 74F4190, 74F1914 


LOGIC DIAGRAM 


Do D, D2 D3 
(15) (1) (10) (9) 


:Sees eee eS 


Saar 
Seema iteremncsttei 


ie eee Ei Ge 
ol Blige esaarpll 
JOC JOT 
y g 
= (4) d> S 
“ae Pe pean 
Q. . @ 


(13); (12) (3) 


Re TC Qo Q, Q2 Q3 


( ) = Pin numbers 
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Counters | FAST 74F190, 74-194 


LOGIC DIAGRAM 


(43)} (12) 
RE Qo Q, Q2 Q3 


LD02120S 


Voc = Pin 16 
GND = Pin 8 
(} = Pin numbers 


eer ent er rer renee nr <A en har ny peer Parr eAserome guna nm 
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Counters FAST 74F190, 74F1914 


MODE SELECT — FUNCTION TABLE, 'F190, 'F191 


INPUTS OUTPUTS 
OPERATING MODE 


Parallel load 


OUTPUTS 
Cc R 


T 


RC 
H 
H 
uU 
H 
H 
U 


OUTPUTS 


L 
H 
J 
L 
H 
1 


H = HIGH voltage level steady state. 

lL. = LOW voltage level steady state. 

|= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
X = Don't care. 

1 = LOW-to-HIGH clock transition. 

“LT =Low pulse. 

1 = HIGH-to-LOW clock transition. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


VouT Voltage applied to output in HIGH output state 
louT Current applied to output in LOW output state 
Ta Operating free-air temperature range 
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Counters FAST 74F190, 74F194 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage 


Vit LOW-level input voltage 


lik Input clamp current 
IOH HIGH-level output current 
lo LOW-level output current 


Ta Operating free-air temperature 


74F190, 191 
TEST CONDITIONS! 


+10%Voco 2.5 
+10%Voc 
Vit = MAX, lo, = MAX 
Vik Input clamp voltage Voc = MIN, | = lik 
CE input . 
Voc = MAX, V; = 7.0 
Other inputs 
CE input 
Voc = MAX, V,=2.7V 
Other inputs 


H 
CE input 

ie LOW-level input current Voc = MAX, V| =0.5V 
Other inputs 


los Short-circuit output current? Voc = MAX 
loc Supply current* (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

4, Measure Icc with all inputs grounded and all outputs open. 


PARAMETER 


HE 
< 
sS 
ox) 


Voc = MIN, 
Vi = MAX, lon = MAX 
Vin = MIN, 


Voc = MIN, 


Vou HIGH-level output voltage 


® 
fs 


VoL LOW-level output voltage 
.35 


Input current at maximum 
input voltage 


I HIGH-level input current 


: qd 
oi 


38 
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Counters FAST 74F4190, 74F191 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 ''Testing and Specifying FAST Logic."') 


74F 190, 'F191 


Ta = +25°C Ta =0 to +70°C 
Vcc = +5.0V Vec = +5.0V +10% 
C, = 50pF C. = 50pF 
R,_ = 5000 


PARAMETER TEST CONDITIONS 


a pena 
ins ropaaaton dea 
me ero” 
oe Pees 

avers 

eae 
a 
me Sete” 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta = +25°C Ta =0 to +70°C 


Vec = +5.0V Vec = + 5.0V + 10% 
PARAMETER TEST CONDITIONS gape Pages es 
Ry = 5002 R= 5002 


=| 
< 
ao] 


wt Sa ime, HIGH or LOW 
tnt el ie HIGH or LOW 
fs 
tit) Hoe ima, HIGH or LOW 


it) PL pulse width, LOW Wavetom @ | 60 


pi ae Oe) 
(otek Roe =) 
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AC WAVEFORMS 


cP 


Qn or TC 


Preliminary Specification 


FAST 


CP or CE 


WFO605AS 


WF06117S 


Waveform 1. Clock To Flip-Flop And Terminal 
Count Output Delays, Clock Pulse Width And 
Maximum Clock Frequency 


Qn 


WF06137S 


u/D 


Tc 


WF06041S 


Waveform 7. U/D To RC Or_TC Delays, Set-up And 
Hold Time For U/D To CP 


WFO606CS 


Waveform 2. Clock Or Clock Enable To Ripple 
Clock Output Delays 


Qn 


Vm Vm 


WF06161S 


Waveform 4. Parallel Load To Any Output Delays 
And Parallel Load Pulse Width 


- 
~ LJ 


WF06281S 


Waveform 6. Set-up And Hold Time For 
Data To Parallel Load 


Vu | 


cP Vm 


WF06371S 


Waveform 8. Set-up And Hold Time For CE To CP 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


Vec 


PULSE 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyrt 
of pulse generators. 


FSi Bae ss ln ae ei eee ce oe ee eo Se ee 
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C, = Load capacitance includes jig and probe capacitance; 
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FAST 74F190, 74F194 


AMP (V) 
90% 


NEGATIVE 
PULSE 
OV 


tT LH (tr) oy 
tTHL(tf) 
AMP (V) 


POSITIVE 
PULSE 


10% 10% 


tw—— OV 


WF06450S 
Vy = 1.5V 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude 
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FEATURES 


e Synchronous reversible 4-bit 
binary counting 


e Asynchronous parallel load 
e Asynchronous reset (clear) 
e Expandable without external logic 


DESCRIPTION 


The 'F192 and 'F193 are 4-bit synchro- 
nous up/down counters—the 'F192 
counts in BCD mode and the 'F193 
counts in the binary mode. Separate up/ 
down clocks, CPy and CPp respectively, 
simplify operation. The outputs change 
state synchronously with the LOW-to- 
HIGH transition of either Clock input. If 
the CPy clock is pulsed while CPp is 
held HIGH, the device will count up . . . if 
CPp is pulsed while CPy is held HIGH, 
the device will count down. Only one 
Clock input can be held HIGH at any 
time, or erroneous operation will result. 
The device can be cleared at any time 
by the asynchronous reset pin — it may 
also be loaded in parallel by activating 
the asynchronous parallel load pin. 


PIN CONFIGURATION 


CD04730S 
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FAST 74F192, 74F193 
Counters 


'F192 — Synchronous Presettable BCD Decade 
Up/Down Counter 

‘F193 — Synchronous Presettable 4-Bit Binary 
Down Counter 

Preliminary Specification 


TYPICAL fuax TYPICAL aa CURRENT 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta =0°C to +70°C 
Plastic DIP 


N74F192N, N74F193N 
Plastic SO-16 N74F192D, N74F193D 
NOTES: : 
1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military-Prod- 
ucts Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 


74F(U.L.) 

| PINS peocn oe HIGH/LOW | HIGH/LOW 
Count up clock input 
Count down clock input 
Asynchronous master reset 
input (active high) 20HA/0.6MA 
Asynchronous parallel load 
input (active low) 20uA/0.6mA 
Parallel data inputs 20yuA/0.6mA 
Flip-flop outputs 50/33 1.0mA/20mA 


50/33 1.0mA/20mA 


1.0mA/20mA 


Terminal count down (borrow) 
output (active low) 


Terminal count up (carry) 
output (active low) 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CTRDIVIO — F192 
CTR4 — "F193 


LS04100S 


2CT=0 
"F192 —TCT=9 fy, 
"F193 — TCT=15 


Voc =Pin 16 L$04110S 


GND = Pin 8 
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Inside the device are four master-slave JK 
flip-flops with the necessary steering logic to 
provide the asynchronous reset, load, and 
synchronous count up and count down func- 
tions. 


Each flip-flop contains JK feedback from 
slave to master, such that a LOW-to-HIGH 


LOGIC DIAGRAM, 'F192 


COUNT UP 
COUNT DOWN 
L002010S 


TCy =QoeQgeCPy 
TCp = QoeQ; eCP2eQ3eCPp 


Logic Equations For Terminal Count 


February 1986 


transition on the CPp input will decrease the 
count by one, while a similar transition on the 
CPy input will advance the count by one. 


One clock should be held HIGH while count- 
ing with the other, because the circuit will 
either count by twos or not at all, depending 
on the state of the first flip-flop, which cannot 


OPERATING 
MODE 


Reset (clear) 


Parallel load 


Count up 


Count down 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

t = LOW-to-HIGH clock transition 


NOTES: 
1. TCy=CPy at terminal count up (HLLH). 
2. TCp = CPp at terminal count down (LLLL). 
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FAST 74F192, 74F193 


toggle as long as either Clock input is LOW. 
Applications requiring reversible operation 
must make the reversing decision while the 
activating clock is HIGH to avoid erroneous 
counts. 


LD02040S 


OUTPUTS 


Tc 


L 
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The Terminal Count Up (TCy) and Terminal 
Count Down (TCp) outputs are normally 
HIGH. When the circuit has reached the 
maximum count state of 9 (for the 'F192 and 
15 for the 'F193), the next HIGH-to-LOW 
transition of CPy will cause TCy to go LOW. 
TCy will stay LOW until CPy goes HIGH 
again, duplicating the count up clock, al- 
though delayed by two gate delays. Likewise, 
the TCp output will go LOW when the circuit 
is in the zero state and the CPp goes LOW. 


LOGIC DIAGRAM 'F193 


COUNT UP 
COUNT DOWN ~——-——-— 


L002020S 


TCy = QoeQ eQzeQgeCPy 
TCp i QoeQy CP 2eQ30CPp 


Logic Equations For Terminal Count 
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The TC outputs can be used as the Clock 
input signals to the next higher order circuit in 
a multistage counter, since they duplicate the 
clock waveforms. Multistage counters will not 
be fully synchronous, since there is a two- 
gate delay time difference added for each 
stage that is added. 


The counter may be preset by the asynchro- 
nous parallel load capability of the circuit. 
Information present on the parallel Data in- 
puts (Do — D3) is loaded into the counter and 


MODE SELECT — FUNCTION TABLE, 'F193 


Preliminary Specification 


FAST 74F192, 74F193 


appears on the outputs regardless of the 
conditions of the Clock inputs when the 
Paralle! Load (PL) input is LOW. A HIGH level 
on the Master Reset (MR) input will disable 
the parallel load gates, override both Clock 
inputs, and set all Q outputs LOW. If one of 
the Clock inputs is LOW during and after a 
reset or load operation, the next LOW-to- 
HIGH transition of that clock will be inter- 
preted as a legitimate signal and will be 
counted. 


LD02030S 


OPERATING INPUTS OUTPUTS 
MOpE Dy | Dz | Ds | Qo Qi Q Qy [Tey] Tp | 
HI xIixtie Mee lk a i eee 
Reset (clear) wHlx lx eS X a eet ee a 
Ck tee hoe | elec i ke eee 
Be ee a Ae We Ee Sie, dee We Pa eng 
Vet me ee ee ee ke ee an eee ae 
Met teen an ee ce ee ene ae ee oe 


Count down 
| Eecaae a 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

t = LOW-to-HIGH clock transition 


NOTES: 
1. TCy = CPy at terminal count up (HHHH). 
2. TCp = CPp at terminal count down (LLLL). 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 V 
VIN Input voltage -0.5 to +7.0 V 


Input current -30 to +5 mA 


-0.5 to +Vcc 


lin 


Vout Voltage applied to output in HIGH output state 


lout Current applied to output in LOW output state 


oO 
‘p 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


“ 
‘-S 
"Tl 


PARAMETER UNIT 


on 


N | or 


Voc Supply voltage 


Vin HIGH-level input voltage 
IL 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F192, 'F193 
PARAMETER TEST CONDITIONS! ‘ UNIT 
Typ 


Voc = MIN, + 10%Voc 
Vit = MAX, lon = MAX 
Vin = MIN, 


Voc = MIN, 
Vit = MAX, lo. = MAX 
Vin = MIN, 


or) 
St os 
>| >| > 


° 
@) 


NS] cae 
oO}; 


N 
on 


VOH HIGH-level output voltage 


+ 5%Vocc 2.7 


+10%Voc 


wo | w 
a} a 


VoL LOW-level output voltage 


+5%Voc 


oo 
in 


Vik Input clamp voltage Voc = MIN, | = Ix -1.2 
100 


| ab delat ata Voc = MAX, Vi = 7.0V 
maximum input voltage 
NH HIGH-level input current Voc = MAX, Vj = 2.7V 


CPy, CPp 


lie LOW-level input current Voc = MAX, V| = 0.5V 


1 


NO 
© 
= 


| | 
—_— — 
3 ho 


—0 
los Short-circuit output current? Vcc = MAX mA 
loc Supply current* (total) Voc = MAX 30 45 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Measure Icc with parallel load and Master Reset inputs grounded, all other inputs at 4.5V and all outputs open. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


Ta =0 to +70°C 
Voc = +5.0V + 10% 
C, = 50pF 


teLH Propagation delay — 
tpHL CPy or CPp to TCy 


teLH Propagation delay 
teu CPy or CPp to Q, 


teLy Propagation delay 


tpH. Dp to Qh 


teLy Propagation delay 
tpHL PL to Qh 


Propagation delay 
‘PHL MR to Q, 


t Propagation delay 
PLH MR to TCy 


t Propagation delay 
PHL MR to TCp 


5 
teLH Propagation delay 7.0 12 
teHt PL to TCy or TCp 7.0 11.5 
tpLH Propagation delay 7.0 1135 
teHe D, to TCy or TCp wavolenn2 6.5 11 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta = + 25°C 
PARAMETER TEST CONDITIONS Yoo. = 8.0¥ 
| min | typ _| 


ts(H) Set-up time, HIGH or LOW 
t,(L) D, to PL Waveform 4 


th(H) Hold time, HIGH or LOW 
ty(L) Dn, to PL 


CPy or CPp pulse width LOW 


t Recovery time 
as PL to CPy or CPp 


t Recovery time 
ie MR to CPy or CPp 
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Preliminary Specification 


FUNCTIONAL WAVEFORMS (typical clear, load, and count sequences) 


t 
| 1 | 
COUNT 2 | 


up| 


| 

are a Casi 1 ae See arg ae Ba © re 
pown | | | 
l 


Qy ee 
OUTPUTS nae 


BORROW LI 


bape cess fof = |r] 8 9 0 1 2 1 0 9 8 7 
NT DOWN 
Nera COUNT UP COUNT DOW 
CLEAR PRESET 


WF06700S 


a. 'F192 Decade Counter 


CLEAR 1 
LOAD {| LI 
‘a 
3s JP SF can lg EDIE Tag Sa SLAP ORS EED 
‘ . 
4 | | | aeeameamwwmmeawewam aw ae ew ew SB eee ees lel eee oe 
' 
COUNT 2 
a ae | 


powwn | | jl | | 


Q So a 
OUTPUTS i i 
Q2 


QQ | | | | 


14 | 
CARRY l : : l j | | | 


BORROW 


sequence fo] |r 1415 0 14 2 1 0 18 14 13 
ILLUSTRATED = ____ COUNT UP COUNT DOWN 
CLEAR PRESET 


WF06710S 


b. 'F193 Binary Counter 


NOTES: 
1. Clear overrides load data and count inputs. 
2. When counting up, count-down input must be HIGH; when counting down, count-up input must be HIGH. 
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AC WAVEFORMS 


CPy OR CPp 


cPy OR CPp 


Q,, TCy TCp 


Qn, Tey TC 


WF06113S 
WF06241S 


Waveform 1. Clock To Output Delays And Waveform 2. Parallel Load Pulse Width, 
Clock Pulse Width Parallel Load To Output Delays, And 
Parallel Load To Clock Recovery Time 


CPy OR CPp PL 
Vi 
ee yt Qn ° 
Qn, TCy, Tey Vm f3- vf (a = DY 
WF06292S 
WF06211S 
Waveform 3. Master Reset Pulse Width, Waveform 4. Set-up And Hold Times 


Master Reset To Output Delay & Data To Parallel Load (PL) 
Master Reset To Clock Recovery Time 


NOTE: For all waveforms, Viy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R, = Load resistor, see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour 
of pulse generators. 
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FEATURES 

e Shift left and shift right 
capability 

e Synchronous parallel and serial 
data transfers 

e Easily expanded for both serial 
and parallel operation 

@ Asynchronous Master Reset 

@ Hold (do nothing) mode 


DESCRIPTION 


The functional characteristics of the 
‘F194 4-Bit Bidirectional Shift Register 
are indicated in the Logic Diagram and 
Function Table. The register is fully syn- 
chronous, with all operations taking 
place in less than 9ns (typical) for 74F, 
making the device especially useful for 
implementing very high speed CPUs, or 
for memory buffer registers. 


PIN CONFIGURATION 


CD04670S 
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FAST 74-194 
Shiff Register 


4-Bit Bidirectional Universal Shift Register 
Product Specification 


TYPICAL PROPAGATION 
DELAY 


74F194 150MHz 


ORDERING CODE 


TYPICAL SUPPLY CURRENT | 
(TOTAL) 


33mA | 


COMMERCIAL RANGE 
BACT GES Voc = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F194N 
Plastic SO-16 N74F194D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signectics Military 
Products Data Manual. 2 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 

PINS DESemIP TON HIGH/LOW | HIGH/LOW 
Parallel data inputs 1.0/1.0 20A/0.6mA 
Mode control inputs 1.0/1.0 | 20uA/0.6mA 


Das Serial data input (shift right) 20uA/0.6mA 
Ds. Serial data input (shift left) 1.0/1.0 20uA/0.6mMA 


1.0/1.0 20uA/0.6mA 
MR Asynchronous master reset (active LOW) 1.0/1.0 20puA/0.6mMA 
| Qo - Q3 Parallel outputs 50/33 1.0MA/20mA 


Clock pulse input (active rising edge) 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS04020S 
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FAST 74F194 


The 'F194 design has special logic features 
which increase the range of application. The 
synchronous operation of the device is deter- 
mined by two Mode Select inputs, So and Sj. 
As shown in the Mode Select Table, data can 
be entered and shifted from left to right (shift 
right, Qo — Q,, etc.), or right to left (shift 
left, Q3 —* Qo, etc.), or parallel data can be 
entered, loading all 4 bits of the register 
simultaneously. When both So and Sj; are 
LOW, existing data is retained in a hold (do 
nothing) mode. The first and last stages 
provide D-type Serial Data inputs (Dsp, Ds :) 


to allow multistage shift right or shift left data 
transfers without interfering with parallel load 
operation. 


Mode Select and Data inputs on the 'F194 
are edge-triggered, responding only to the 
LOW-to-HIGH transition of the Clock (CP). 
Therefore, the only timing restriction is that 
the Mode Control and selected Data inputs 
must be stable one set-up time prior to the 
positive transition of the clock pulse. Signals 
on the Select, Parallel Data (Dg-—Ds3) and 
Serial Data (Dsp, Ds,_) inputs can change 


MODE SELECT — FUNCTION TABLE 


OPERATING MODE 
Reset (clear) 
Hold (do nothing) 


Shift left 


Shift right 


Parallel load 


H = HIGH voltage level. 


INPUTS 


when the clock is in either state, provided 
only the recommended set-up and hold times, 
with respect to the clock rising edge, are 
observed. 


The four Parallel Data inputs (Dp - D3) are D- 
type inputs. Data appearing on Dg — D3 inputs 
when So and S; are HIGH is transferred to 
the Qo-Qg3 outputs respectively, following 
the next LOW-to-HIGH transition of the clock. 
When LOW, the asynchronous Master Reset 
(MR) overrides all other input conditions and 
forces the Q outputs LOW. 


OUTPUTS 


h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level. . 
|= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
dp(Gn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW-to-HIGH clock transition. 


xX = Don't care. 
+ = LOW-to-HIGH clock transition. 
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TYPICAL CLEAR, LOAD, RIGHT-SHIFT, LEFT-SHIFT, INHIBIT AND CLEAR SEQUENCES 


‘ ’ ; 
: \ 
as : 
iy 
are 
‘ 1 
t ‘ ‘ ' 
1 4 ' ' ' ' 
' ' ' : ' ' t t 
' ' ‘ ' ‘ t ‘ 
DATA to ' w . ' ' 
INPUTS | Qo es, ee ee | ‘LSI LJ Li 
CHa 1 
H! 
Ogi; be inant 
a nO 
PR ce es 
DATA ' ' ae Aj ; 
weurs | ta ‘ae ! 
2 ; ’ , 1 ' ; Se 
oS ee _ 
Dg I a 
on ! ' ' t ' 
Qo__4 ' | a : 
seb: Ho 
Qy 8 Toe ; 
OUTPUTS a ee i 
Q | : 
Pam dend | _ . | 
ao t ' : : ‘ ' 
Q3 8 ' 
} | |< suit aa ¢—-sHIFT aan ae INHiBIT———»» 
CLEAR LOAD CLEAR 
WF07530S 
LOGIC DIAGRAM 
Do 0, D2 Dg 
S (10) S (3) (4) (5) aaa 
1 0 
Niel ae ee ees 
so os = appt yn = 
ee | | ae a a —tn il | 
A 4 
@) = f eo 20 Mm 
Osr | | 2 Je ule Ut +— || al i ; + Dsgt 
a 
cP — 
an ae eee 
> 
(15) (14) (13) (12) 
Qo Q, Qo Q3 
LD02670S 
Voc = Pin 16 
GND = Pin 8 
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Ran ahah ND 


Shiff Register | FAST 74F4194 


i AAA SUR Dae MSU GGT NS EATER OI IRA SSIS SONNE ERS SPS LESION SET ENOTES SA STEP ANY ESP TON AS SESE SITE TENE SEA PSE SE AST ESSN LIANE PRE LTH ATS DUES 


BSOLUTE MAXIMUM RATINGS (Operation beyand the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the Operating free- air temperature range.) 


” PARAMETER 


Input voilage 


input curre ne 


5m nemanaincibatininedan nent mated AL Lew NEE Ym ANQ EM nn AHI « REAM A TRS ORLA TAR OR ERAN OEE RC RTE en TRNAS lent et OPN enn eA ANNE EY ne eAmnen! Sg Imma GREY LIne nl/Amrenanryin aioe naar anemia 


Voltage applied to output in HIGH output state 


lour (Current applied to output in LOW outpul State 


i TA Operating free- alr r temperature Jange [ 


RECOMMENDED OPERATING CONDIT ONS | 


ESOARIE NED Ovenering ConprTONS __ eee ae anne eee 


| 74F 
PARAM ETE R se mei ni yam eminent ma tan 


Voc Supply voltage. 


Vin HIGH-level input voltage - 


Vu LOWevel input voltage sssti‘iSSSSCiE iw 
Ie CIput clamp ¢ Curr rent Se a 18 

Par He pu a: A SOR ies ee DEN, 

| tor LOWevel output curent 

___Th Operating teers tomporte | 


DC ELEC TRI CAL CHARACTER! ISTICS (Cver recommended operating free-air temperature range unless otherwise noted.) 


pe iil tirana eds iret ts tite ee siti - 
{ 
| PARAMETER : TEST CONDITIONS! UNIT | 
a Veo = MIN, Neel 5 | V 
| Vow _ HIGH-ievel output voltage” Vi, = MAX, Von = MAX wi aa 
| 


i" = MIN 


| 
| _| Voc = MIN, i CS 
{ 


t 
i 
thomas oes 


| 


Voi, _LOW-level output voltage Vin = MIN, Vi, = MAX, Senate Renee Seine neeeian See 


chi cc seri a 


Vik Input clamp voltage 


fe MN if iv 4 


SS ee Shh 


| ) inpul current at maximum Voc = MAX, V; = 7.0V 
input voltage 


ae 
14 _HIGH- level input current —f Veo: = MAX, ce = 2, 7 | 


ae 
a 


Voc * MAX, ve 0. BV 


} 
i 
i 


: 
wide ed ons i ato 


he “LOW- level input current 


ee 


3 
> 


ios Short-circuil output current? 


lo 5 _Su ipply current? (total) 


Voc = MAX, Vo= 0.0V 


3 
ae 
een eee 


| 
i 
i 
ee 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Ven = SV, Ty = 25°C, 

3. Output HIGH state wil change to LOW state if an external volilage of less than 0.0V is applied. 

4. Not more than one output should be shorted af a time. For testing los, the use of high-spced test apparatus and/or sample-and-hold techniques are preferable in 
order to miriurrize internal heating and more accurately refiect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

5. With all outputs open, 0, inputs grounded and 4.5V applied to So, S;, MR and the serial inputs, loc is tested with a momentary ground, then 4.5V applied to CP. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F194 


Ta = +25°C Ta = 0°C to 70°C 
Voc = + 5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C. = 50pF UNIT 
Rx = 50022 Ry = 50022 


frequency 

teLH Propagation delay 3.5 5.2 7.0 3.5 8.0 

iui CP to Q, waver 3.5 5.5 7.0 3.5 8.0 ve 
Propagation delay 

{PHL MR to Q, Waveform 2 4.5 12 4.5 14 ns 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta =0°C to 70°C 
7 Bee 
PARAMETER TEST CONDITIONS Nee = t5.0Y 210% 
CL = 50pF 
Ri = 5002 


tw(H) Clock pulse width, HIGH 
ty(L) MR pulse width, LOW 


ts(H) Set-up time, Do — D3, 

ts(L) Dsr, Ds_ to CP 

th(H) Hold time, HIGH or LOW, 
ty(L) Do - D3, DSR, DSL to CP 
t(H) Set-up time, HIGH or LOW, 
t.(L) Sp to CP 


th(H) Hold time, HIGH or LOW, 
th(L) S, to CP 


tee Recovery time, MR to CP Waveform 3 
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AC WAVEFORMS 


Waveform 1. Clock To Output Delays 
And Clock Pulse Width 


Waveform 3. Master Reset Pulse Width, 
Master Reset To Output Delay & 
Master Reset To Clock Recovery Time 


Product Specification 


FAST 74F194 


A 


WF06253S 


WF06112S 


Waveform 2. Data Set-up And Hold Times 


MM 


AU 


WF06251S 


WF06135S 


Waveform 4. Set-up And Hold Times 
For So And S; Inputs 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


TC01860S 


Test Circuit for Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS 
for value. 


C, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zouyt 
of pulse generators. 
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AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
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—T T 
FEATURES TYPICAL SUPPLY CURRENT 
e High impedance NPN base inputs TYPE TYPICAL fax (TOTAL) 

for reduced loading (20.A in 


LOW and HIGH states) 7AF195 145MHz 7 45mA 


e Shift right and parallel load 


e J-K (D) inputs to first stage 
(D) inp g prehecs - COMMERCIAL RANGE 
e Complement output from last Veco = 5V + 10%; Ta = 0°C to +70°C 
Stage Plastic DIP N74F195N 
e Asynchronous Master Reset 
DESCRIPTION NOTES: 


; ois 1. SO package is surface mounted micro-miniature DIP 
The functional characteristics of the 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
'F195 4-Bit Parallel Access Shift Regis- Data Manual. 


ter are indicated in the Logic Diagram 
and Function Table. The device is useful INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


in a wide variety of shifting, counting and | 74F(U.L.) LOAD VALUE 
storage applications. It performs serial, PINS PES ETN HIGH/LOW HIGH/LOW 
Clock pulse input 
(active rising edge) 20uAL ZOU 


parallel, serial-to-parallel, or parallel-to- 

serial data transfers at very high speeds. CP 

modes: shift right (Qo - Q,) and parallel aa D3 Parallel data inputs 1.0/0.033 20yA/20uA 
load, which are controlled by the state of 20uA/20nA 
data enters the first flip-flop (Qo) via the = = —= 

J and K inputs when the PE input is J, K J—K or D type serial inputs 

HIGH, and is shifted 1 bit in the direction Qi0s. 0; 1.0mA/20mA 
Qo 7 Q1 — Qe — Qs following each OTE: 

LOW-to-HIGH clock transition. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS04270S 


CD04790S 


LS04260S 
Voc =Pin 16 
GNC = Pin 8 
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The J and K inputs provide the flexibility of 
the JK type input for special applications and 
by tying the two pins together, the simple D 
type input for general applications. The de- 
vice appears as four common clocked D flip- 
flops when the PE input is LOW. After the 
LOW-to-HIGH clock transition, data on the 
parallel inputs (Dg —- D3) is transferred to the 


MODE SELECT -FUNCTION TABLE 


INPUTS OUTPUTS 


OPERATING MODES 


Asynchronous reset 


Shift, set first stage 

Shift, reset first stage 
Shift, toggle first stage 
Shift, retain first stage 


Parallel load 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


respective Qo - Q3 outputs. Shift left opera- 
tion (Q3-Qbz) can be achieved by tying the 
Q, outputs to the Dy _ 1 inputs and holding the 
PE input low. 


All parallel and serial data transfers are syn- 
chronous, occuring after each LOW-to-HIGH 
clock transition. The 'F195 utilizes edge- 


|= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
dn (Gn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the LOW-to-HIGH clock transition 


Tt = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 


Voc = Pin 16 
GND = Pin 8 
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6-198 


triggering, therefore, there is no restriction on 
the activity of the J, K, D,, and PE inputs for 
logic operation, other than the set-up and 
release time requirements. 


A LOW on the asynchronous Master Reset 
(MR) input sets all Q outputs LOW, indepen- 
dent of any other input condition. 


(12) (11) 
Q3 Q3 
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ABSOLUTE MAXIMUM RATINGS (Operation pevond the firnits set forth in this tale may inipair iho useful Hie of the device. 
Ling 355 otherwise | noted thes 58 limits are over ih @ operating free-air Jett perature rai We.) 


_ PARAMETER | rae 1 “UNIT 

Voc Supply voltage - 0! to 70) Vv | 
een oe eee oe ee a nme eeemirenn Seine © Sewnss! “hy lath: spies (2G) anes ered @tabemandemasone tetas GAR Min A: abet “Stace ew oe eran ote) FS 4 Ta aii Sem/amie eee Seah abe met Sate nn era es orion oad Someone Prone ; . eee al 
1 Vin input_voitage (5 to 7.0 ! V 
frvmenens cones sae eine ne en Se assy hh, Gamay Git eee ete cae S on daw amntes Shar otdomiay Gectaiamarccuct Gh ie poe SE Re Jone a eae See : 
i hin APU CUTTONT 30 to a9 rth 
| Vout Voltage appl ed. tO output ny “HIGH OL sf aut siate -95 tao 4+Vee ; 
a ae a a EIN ES Ss ee eta iii sbdnnttavaltin etveaah wets aad coy Egan ec Matenc est eats adn: Shes pa = = as ide aioe + = Avi pibeceh ates wee ao i 2 sc taabte, Seete en vl 

lout _ Current applied to Ou ‘iput | nn Low Ou i UE state AQ mak | 
te rani imi cones tre Pas fap cca ges i on es rciecnnca vane minbessar ee se Be coset eatacess acivites “ens sesspes, 207 Bae Be eceera aN Sects eigen Ss Sen ani wd) is ntnebearee SS vn ie a walgreens oc ce Sg Ve ara Se ae pokey? “sets VlaminncS matte lwiapancaneteaee eee { aioe ee ime ooss ne See 
/ Ta "Ope ara ating iree- air ternperature r ar IgE O to 70 °G 
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NOTES: 

j. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condilions for the spoplcable type. 

2. All typical values are at Ver = SV, Ta 2O°U. 

3. Not more than one output s hould b ene at a time. For testing Ios, ee use of high-speed test apparatus and/or sample-end-hold techniques are preferable in 
order to minimize interna! neating and more accuraiely reflect operational values. Otherwise, prolonged shoring of a HIGH! output may raise the chip temperature 
well above normal a iS thereby causn invalid readings in other Saenger tesis. In any sequence of parameter tesis, loc fests should be performed last. 

4, With all outputs open. PE grounded, and 4.45V applied to ihe J, K, and Data inouts, ler. is measured by agplying ¢ momentary ground, followed by 4.5 to MR, and 
then a momentary ground followed by 4.57 to clock. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F 195 
Ta=0 to 70°C 
Vec = +5.0V + 10% 
C,, = 50pF mae 


PARAMETER TEST CONDITIONS 
fax clock MHz 


frequency Toggle mode 


teLH Propagation delay 
{PHL CP to Qn 


teLy Propagation delay 
tpHL CP to Q3 


' Propagation delay 
PAL MR to Q, 


t Propagation delay 
PLH MR to Qs 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F 195 
Ta = +25°C Ta =0 to 70°C 
Vec = +5.0V Vec = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 


Ry, = 5002 


a ae 
ones 
vin ae ae HIGH or LOW 
ae re ee HIGH or LOW 


t,(H) CP pulse width, HIGH 
ties Recovery time MR to CP 


4 
4 
3 
4 
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AC WAVEFORMS 


WF06112S 


Waveform 1. Clock To Output 
Delays And Clock Pulse Width 


WF06282S 


Waveform 3. Data Set-up And Hold Times 


Product Specification 


FAST 74F195 


WF06135S 


Waveform 2. Master Reset Pulse Width, Master Reset To 
Output Delay & Master Reset To Clock Recovery Time 


SERIAL-SHIFT RIGHT PARALLEL LOAD 


WF06730S 


Waveform 4. Set-up And Hold Times 
Parallel Enable To Clock 


NOTE: For all waveforms, Vy = 1.5V. 


The shaded areas indicate when the input is permitted 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
e 


PULSE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zourt 
of pulse generators. 
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90% 


NEGATIVE 


10% 


FAMILY 


to change for predictable output performance. 


AMP (V) 


OV 


AMP (V) 


10% 


OV 


WF06450S 


tw 


Vu = 1.5V 


input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Rep. Rate | Pulse Width 


2.5ns 


Amplitude 


signetics 


Logic Products 


DESCRIPTION 


This bidirectional register is designed to 
incorporate virtually all of the features a 
system designer may want in a shift 
register. This circuit contains 87 equiva- 
lent gates and features parallel inputs, 
parallel outputs, right-shift and left-shift 
serial inputs, operating mode control 
inputs, and a direct overriding clear line. 
The register has four distinct modes of 
operation: 


Parallel (broadside) Load 


Shift Right (in the direction Qa toward 
Quy) 


Shift Left (in the direction Qy toward Qa) 
Inhibit Clock (do nothing) 


Synchronous parallel loading is accom- 
plished by applying the 8 bits of data and 
taking both mode control inputs, So and 
S;, HIGH. The data is loaded into the 
associated flip-flop and appears at the 
outputs after the positive transition of 
the Clock input. During loading, serial 
data flow is inhibited. 


PIN CONFIGURATION 


CD04800S 


February 1986 


FAST 74-198 
Shift Register 


8-Bit Bidirectional Universal Shift Register 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 


TIE (TOTAL) 


TYPICAL fax 


74F198— - 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F198N 
Plastic SOL-24 N74F198D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 74F(V.L.) 


HIGH/LOW 


Serial data input (shift left) 
1.0/1.0 
1.0/1.0 


50/33 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOAD VALUE 
HIGH/LOW 


20uUA/0.6mA 


Clock pulse input (active ris- 


ing edge) 20uA/0.6mA 


Asynchronous master reset 
(active LOW) 


Parallel outputs 


20A/0.6mA 


1.0mA/20mA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


= 


23 5 7 9 18 17 19 21 22 


Dsr Do D1 D2 D3 D4 Ds Dg D7 Dst 
So 


MR Qo Q; Qe Q3 Q4 Qs Qg Q7 


13 4 6 8 10 14 16 18 20 
LS04280S 


LS04290S 
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Shift Register 


Shift right is accomplished synchronously 
with the rising edge of the clock pulse when 
So is HIGH and S; is LOW. Serial data for this 
mode is entered at the shift-right data input. 
When Sp is LOW and S, is HIGH, data shifts 
left synchronously and new data is entered at 
the shift-left serial input. 


Clocking of the flip-flop is inhibited when both 
mode control inputs are LOW. The mode 
controls should be changed only while the 
Clock input is HIGH. 


BLOCK DIAGRAM 


20 
BD01830S 
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FAST 74F198 


FUNCTION TABLE 


INPUTS OUTPUTS 
CP Qa 
8 | so | | ter | ight | AH 
X X 


xx «KOTO KK XK 


L 
H 
H 
H 
H 
H 
H 
H 


H = HIGH level (steady state) 

L = LOW level (steady state) 

X = Irrelevant (any input, including transition) 

t = Transition from LOW-to-HIGH level 

a...) = The level of steady-state input at inputs A through H, respectively. 

Qao, Qg0; Qao, Quo = The level of Qa, Qg, Qg or Qu, respectively, before the indicated steady-state input 
conditions were established. 

Qan, Qgn, etc. = The level of Qa, Qz, etc., respectively, before the most recent t transition of the clock. 
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Shift Register FAST 74F198 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


a 
[vec Swpyvonase —SSC~—“*~*~‘“‘~*~*S*S*S*S~*~dSC( wT 
Tin ri votge ——SSSCSC~C~“~*~“~*“‘“~*S*S*S*S*S*S*~*S*~C~*~dSC Ww 
Cin pit eure ——SSSCSCSC“‘“*S*“‘SSCSCSCSCSC“‘*‘“‘“‘“rSC Ow | 
ost _votageappied © ouput n HIGH ouput ste —=SC~*~“‘“‘*dSC Ow ts | 

a 

3 


lout Current applied to output in LOW output state ae ae 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


February 1986 6-204 


Signetics Logic Products Preliminary Specification 


Shiff Register FAST 74F198 


TIMING DIAGRAM 


PARALLEL SS SS SS SS = 


DATA | | b.A | 
l 


eee i ‘a a I i aa —_ \ 
OUTPUTS sips 


| |  _——— shit Rignt ———_—_—_—+|_ |» ——______- shit Lert ——_—______ +» —__—- nvuiiT ———+ 


CLEAR LOAD CLEAR 


WF06720S 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F198 


PARAMETER TEST CONDITIONS' 


Voc = MIN, 
Vou HIGH-level output voltage Vit = MAX, lon = MAX 
Vin = MIN, 


Voc = MIN, 
LOW-level output voltage Vit = MAX, lo, = MAX 
Vin = MIN, 


Input clamp voltage Voc = MIN, | = lik 


Input current at maximum Voc = MAX, V; = 7.0V 
input voltage 


HIGH-level input current Voc = MAX, V; = 2.7V 


LOW-level input current Voc = MAX, V; = 0.5V 
Short-circuit output ea | Voo=MAX | Voo=MAX 


loc Supply current (total) 


3 


| 
oO 
‘N 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F198 
Ta = +25°C Ta =0 to +70°C 


| = ° 
PARAMETER TEST CONDITIONS Nog=t3:0N Voc = +5.0V + 10% 


fax Maximum clock frequency 
teLH Propagation delay 
ae CP to Q, or On Waveform 1 


tpHL Propagation delay, MR to Q, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC SET-UP REQUIREMENTS 


Ta =0°C to +70°C 
a _ : 
PARAMETER TEST CONDITIONS Voc = +5.0V + 10% 
= C. = SOpF 


t,(H) Set-up time, 4.0 
t(L) Dgp, Dg to CP WIGVEIONNS 4.0 


th(H) Hold time, HIGH or LOW, 
t,(H) Set-up time, HIGH or LOW 8.0 
t(L) Sq to CP meNelonnl? 8.0 
th(H) Hold time, HIGH or LOW 


trec Recovery time, MR to CP Waveform 2 


AC WAVEFORMS 


WF06112S 


WF06135S 


Waveform 1. Clock To Output Delays And Waveform 2. Master Reset Pulse Width, 
Clock Pulse Width Master Reset To Output Delay And 
Master Reset To Clock Recovery Time 


TMi 


WF06265S WF06266S 


Waveform 3. Data Set-up And Hold Times Waveform 4. Set-up And Hold Times For Sg And S, Inputs 
NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Shiff Register - FAST 74F198 


RRL POT RENN LEE TERRES NNT SO ST SN SBE EEE TFET AIL OBE ATE CTE EM TOES 2 AE ATO BSE LI OE 


ARCA 


TEST CIRCUIT AND WAVEFORMS 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 


C, = Load capacitance includes jig and probe capacitance; 


Pulse Width 


see AC CHARACTERISTICS for value. nn ee i 


of puise generators. 


AMP (V) 
90% 
NEGATIVE 
PULSE 
ov 
| PULSE 
| GENERATOR | 
2 2 Rt AMP (V) | 
POSITIVE 
= — ee ae PULSE 
TCO01860S 10% 1 0% 
tw OV 
WF06450S 
Vem = 1.5V 
! Test Circuit For Yotem-Poie Outputs Input Pulse Definition 
: Ry = Termination resistance should be equal to Zoyr 


| 
| 


te rece aeereneenrarennsineniomematarasiyn ten teamed iene rere eters Meant em ew ts ARRAN AR Rt ET eR Ne A Re ANU neh enters sm ener 
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FEATURES 

@ Buffered clock and control inputs 

® Shift right and parallel load 
capability 

® Fully synchronous data transfers 

® J-K(D) Inputs to first stage 

@ Clock enable for hold (do 
nothing) mode 

e Asynchronous Master Reset 


DESCRIPTION 

The functional characteristics of the 
‘F199 8-bit Parallel Access Shift Regis- 
ter are indicated in the Logic Diagram 
and Function Table. The device is useful 
in a variety of shifting, counting and 
storage applications. It performs serial, 
parallel, serial to parallel, or parallel to 
serial data transfers at very high speeds. 


The ‘F199 operates in two primary. 


modes: shift right (Q9 — Q,) and paral- 
_ lel load, which are controlled by the 
state of the Parallel Enable (PE) input. 
Serial data enters the first flip-flop (Qo) 
via the J and K inputs when the PE input 
is HIGH, and is shifted one bit in the 
direction Qo ~ Q; ~> Qo following 
each LOW-to-HIGH clock transition. 


PIN CONFIGURATION 


. ze 
no 
, 

| 


VOGT 40u 


February 1986 


FAST 74F199 
shift kegister 


8-Bit Paraile:-Accass Shift Register 
Prelimisiary Specification 


a ek eR a ENS CIE RE EE EERE SenEERRRRREEE RRR 


TYPICAL SUPPLY CURRENT | 
(TOTAL) 


SOMA 


- 120MHz | 460m 


ORDERING CODE 


TYPE TYPICAL fyax 


74F199 


| COMMERCIAL RANGE. | 


PACEABED | Voc = 5V 10%; Ty =0°C to +70°C 
Plastic DIP N74F19SN 
Plastic SOlL-24 N74F19SD 


NOTES: _ 


1. SO package is surface-mounted microminiature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


Tf oseneron | ABE 
Parallel + 1. a 20pA/0.6MA 
[| J and K inputs es 
| Parallel enabie input Rie An ce 
1.0/4 Oo i 20uUA/0.6mA 


20uA/o.6mA 


| Clock enable input 
Ciock pulse input 
(active rising edge) 
ie ing hgh ssa sriensaniiainitonety real 


Master reset input 


(active LOW) 1.0/1.0 | 20uA/0.6mA | 
|__Qo-Qr | Parallel outputs |= 80/83 | 1.0MA/20mA 


NOTE: 
One (1.0) FAS? Unit Load is defined as: 20uA in the HIGH state ana 0.6mA in tne LOW state. 


LOGIC SYMBOL LOGIC SYME 1OL (IEEE /IEC) 


a REA REG irnecterd oe ee rE , 


16 18 = 22 


mate 


LS0S6105 


| 
{ 
14 4 6 8 10 15 17 19 21 A 
i 
t 
j 


Woo = Pin 2a 
GNO = Pin i2 


Eu 
LS066208 | 
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LOGIC DIAGRAM 


LD03240S 


Voc =Pin 24 
GND = Pin 12 
(.) = Pin Number 


MODE SELECT—FUNCTION TABLE 
INPUTS 


OPERATING OUTPUTS 


MODES 


Reset (clear) 


Shift, Set 
First Stage 


Shift, Reset 
First Stage 


Shift, Toggle 
First Stage 


Shift, Retain 
First Stage 


Go do --- 45 Ie 
Go Go --- 95 Ue 


do dy... dg dz. 


Parallel Load 


Hold | 
(do nothing) 


H = HIGH voltage level steady state. 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 

L = LOW voltage level steady state. 

|= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 

X = Don't care. 

d,(dn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 
LOW-to-HIGH clock transition. 

f =LOW-to-HIGH clock transition. 

NOTE: 

The LOW-to-HIGH transition of CE should only occur while CP is HIGH for conventional operation. 


Go 11 --- G6 47 
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The J and K inputs provide the flexibility of 
the J-—K type input for special applications 
and, by tying the two pins together, the simple 
D-type input for general applications. 


Tne device appears as eight common 
clocked D flip-flops when the PE input is 
LOW. After the LOW-to-HIGH clock transi- 
tion, data on the parallel inputs (Dp —- D7) is 
transferred to the respective Qo - Q7 outputs. 


All paraliel and serial data transfers are syn- 
chronous, occurring after each LOW-to-HIGH 
clock transition. The 'F199 utilizes edge- 
triggered, therefore, there is no restriction on 
the activity of the J. K, D,, and PE inputs for 
logic operation, other than the set-up and 
release time requirements. The clock input is 
a gated OR structure which allows one input 
to be used as an active-LOW Clock Enable 
(CE) input. 


The pin assignment for the CP and CE inputs 
is arbitrary and can be reversed for layout 
convenience. The LOW-to-HIGH transition of 
CE input should only take place while the CP 
is HIGH for conventional operation. 


A LOW on the Master Reset (MR) input 
overrides all other inputs and clear the regis- 
ter asynchronously forcing all bit positions to 
a LOW state. 
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Shift Register 


TIMING DIAGRAM 


SHIFTILOA 


PARALLEL 
DATA 


sea | a Z SERIAL SHIFT-—————> mae 


SERIAL SHIFT 


LOAD 


WF08780S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


[Ves Siwevwotage—SSSCSC~C~“~“~*~*‘“‘“~*~*S*~*S*~S~SC Ow 
a 
[Voss _votage apied © oupitin HGH cup wie ——=SCS*~*~“~*‘~*dC Ow S| 
[ta Operating rena tenpere ange —SSSCSC~=“‘*‘“‘*S*dSC‘ CS 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


[Vn NIGHeve! pit votage——SCSCSCS~C~“~“~*~*~“~srC‘ 
tower input votaoe ——SSSSCSC~SCSSCSCS 
ket arp cures SSSS~S~SS 
a iat 
a 
; a 


| 
lo HIGH-level output current 
lo LOW-level output current 
Th Operating free-air temperature 


| 74F199 


PARAMETER TEST CONDITIONS' 


VoH HIGH-level output voltage Vit = MAX, low = MAX 

Voc = MIN, +10%Voc 
VoL LOW-level output voltage Vit = MAX, Io, = MAX 
Vik Input clamp voltage Voc = MIN, | = Ix 


Nm | NY 
N | OV 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Shift Register FAST 74F199 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F199 


Ta = 0°C to +70°C 
Voc = +5.0V +10% 
C. = 50pF 


PARAMETER TEST CONDITIONS 


tepLH Propagation delay 
tPHL CP to Q, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


PARAMETER 


ih ees HIGH or LOW 
nah He hae HIGH or LOW 
sak bd dine HIGH or LOW 
oo ois ine HIGH or LOW 
oe Seg ae HIGH or LOW 
at oe HIGH or LOW 


i) 0 Pe 
ty(L) MA Pulse Width LOW 


Recovery time 
tree MR to CP 


74F199 


Ta = +25°C Ta =0°C to +70°C 
Vec = +5.0V Vcc = +5.0V + 10% 
TEST CONDITIONS C, = 50pF C. = 50pF UNIT 
R, = 50022 R_ = 50002 


Typ 


3 5 
nn 


3 
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5 
n 
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Shift Register FAST 74F199 


AC WAVEFORMS 


Waveform 1. Clock To Output Delays, Clock Pulse Width, 
And Maximum Clock Frequency Waveform 2. Master Reset Pulse Width, Master Reset To 


Output Delay And Master Reset To Clock Recovery Time 


NOTE: 
1. The number of an os equired betwee asuremen n be ee ermined from the appropriate Truth Table. 
are i e - chan ange for een - petiornan 
site irae m Q7. 


Waveform 3. Set-up And Hold Time For PE, D,, Ds, And CE To CP 
NOTE: For all waveforms, Vy = 1.5V. 
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Shift Register FAST 74F199 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
Vv 
eg NEGATIVE 
PULSE 
ov 
Ry AMP (V) 
ii POSITIVE 
ts PULSE 
TCO1860S 10% 
ov 


WFO06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude Pulse Width trHL 
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FEATURES 

e Octal bus interface 

® 3-State buffer outputs sink 64mA 
@ 15mA source current 


DESCRIPTION 


The 'F240 and 'F241 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are all capabie of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris- 
tics. The device features two Output 
Enables, OE, each controlling four of the 
3-state outputs. 


PIN CONFIGURATION 


"F240 


CD04810S 
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FAST 7¢ 
Buffers 
'F240 Octal Inverter Buffer (3-State) 


'F241 Octal Buffer (3-State) 
Product Specification 


TYPE 


|  74F240 


1-240, 74F244 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


PACKAGES 


Plastic DIP 


COMMERCIAL RANGE 

Voc = 5V +10%; Ta =0°C to +70°C 
N74F240N, N74F241N 
N74F240D, N74F241D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


a 74F(U.L.) | LOAD VALUE 
A DESCRIPTION HIGH/LOW | HIGH/LOW 
le OF 3-State output enable input 
te OE, (active HIGH) 1.0/1.67 20uA/1.0mA 
_— 3-State output enable input 
| OF, (active LOW) 1.0/1.67 20uA/1.0mA 
| lao- laa, Iho — ing Data inputs ('F240) 1.0/1.67 20yuA/1.0mMA 
| ees fee eee Data inputs ('F241) 1.0/2.67 20uA/1.6mA 
ee ee ae nee 
Me Va A F280) Data outputs 750/106.7 15mA/64mA 


| Yar Yb (F241) 


MOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL (IEEE/IEC) 


L$04300S 
LS04320S 


853-0355 80217 


oignetics Logic Products Product Specification 


0 ae nF SS Ss A Pe AN TSE! TES MEERA CNN A ANZ LMR MEN ITE TOI EY LAM OR ORY “REO 


Buffers FAST 74F240, 74F244 


PIN CONFIGURATION 


"F241 


CD04820S 


LS04310S 


FUNCTION TABLE, 'F241 


| 
ees 


Pet ec 7 3 
vl HIGH voltage level 

\. = LOW voltage level 

*% = Don't care 

iZ} = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth ii tvs table inay impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


hI nee eR reir nen ARR Putte (relents seen eerste eer Wer Ant rere tte htntrnnntnnssanNRt 


PARAMETER [ 74F 
Supply voltage | | -0.5 to +7.0 
NL ESS EN EEL ee a 
Input voltage i -0,5 to +7.0 


~36 to +5 


-0.5 to +Vcoc 
40 


Input current 


Voltage applied to output in HIGH output state 


Anan emeat nineteen ARE A NR a ees rman at meena A 


Current applied to output in LOW output state 


Operating free-air temperature range 
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Buffers FAST 74F240, 74F244 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


[50 
[vn HIGHiovel pit votage——SSCSCSC*~“~*~“~*~*~‘“dtCO | 
[Vu tOmievel pit votage——SSSCSCS~iSSCSd 
a 
Se 

Z = 


LOW-level output current 
Operating free-air temperature 


PARAMETER 


Vou  HlGH-level output voltage 
lon = -15mMA 


lo. =48mMA j}+10%Vcoc 
Vo. LOW-level output voltage 

lol = 64mMA |}+5%Voc 
Vik Input clamp voltage Voc = MIN, | = Ik : 


Input current at maximum a = 
I input voltage Veo Ms vie sCOv 
lin HiGH-level input current Voc = MAX, V; = 2.7V 
'F240 All inputs | 
hie input current F241 OE,, OEp Voc = MAX, V; = 0.5V 


"F241 lao—la3; Ibo — Iba 


Off-state output current, “ = = 
loZH HIGH-evel voltage applied Vege MES Vib = MN Your a ea¥ 
Off-state output current, » ~ a 
lozL LOW-level voltage applied Vee = MAX, Vin = MIN, Vout = 0.5V 


log  Short-circuit output current? Voc = MAX, Vo = 0.0V -150 


F240 
4 | 
Supply current Voc = MAX 


°° Cota 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
weil above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. lcc iS measured with outputs open. 


© 


aS 
or 


1 | 
a _ _ 
o 


a _ 
o Nn 


3 
> 


>| > 
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Buffers FAST 74F240, 74-244 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."’) 


74F240, 241 


Ta =0 to +70°C 
Vcc =+5.0V + 10% 


tepLH Propagation delay 3.0 4.5 6.5 3.0 75 
tea: Data to output ('F240) wavelome 2.0 3.0 4.5 2.0 5.0 ne 
tpzH : Waveform 2 3.0 5.0 ho 3:0 9.0 
ei Output enable time ('F240) 45 65 8.5 40 10.0 ns 
tpHz : , ; Waveform 2 3.0 5.5 7.0 3.0 1.5 
HS Output disable time ('F240) 3.0 50 70 3.0 75 ns 
2.5 4.0 5.2 2.5 6.2 
tpzH Output enable time Waveform 2 2.0 4.0 57 2.0 6.7 ae 
tpz, ('F241) Waveform 3 2.0 5.0 7.0 2.0 8.0 
tpHz Output disable time Waveform 2 2.0 4.0 6.0 2.0 7.0 se 
tp_z (‘F241) Waveform 3 2.0 4.0 6.0 2.0 7.0 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


PARAMETER TEST CONDITIONS UNIT 


tPLH Propagation delay 
tPHL Data to output ('F241) 


AC WAVEFORMS 


WF06019S 


WFO606DS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


p7 Vou - 0.3V 
OV 
WF06104S WF06084S 
Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


August 26, 1985 6-219 


Signetics Logic Products Product Specification 


Buffers FAST 74F240, 74F241 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 


All other open 


DEFINITIONS 
R.. = Load resistor; see AC CHARACTERISTICS for value. 
C,, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 
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FUNCTION TABLE, 'F242 
iNPUT/OUTPUT 


ittPUTS 


rom | | 
H 


H 


H = HIGH voltage level 

L =LOW voltage level 

(Z) = HIGH impedance (off) state 

(a) = This condition is not allowed due to 
excessive currents. 


PIN CONFIGURATION 


CD04830S 
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FAST 74F242, 74F243 
Transceivers 


'F242 Quad Transceiver, Inverting (3-State) 
'F243 Quad Transceiver (3-State) 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGE 
Veco = 5V +10%; Ta =0°C to +70°C 


N74F242N, N74F243N 
N74F242D, N74F243D 


Plastic DIP 
Plastic SO-14 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE © _ 
LOAD VALUE | 


74F(ULL.) 
ris DESCRIPTION HIGH/LOW HIGH/LOW 
OE, Enable input (active LOW) 1.0/1.67 20pA/1mA 


OEg Enable input (active HIGH) 1.0/1.67 20uA/imA 


An Bn Inputs ('F242) 3.5/1.67 70pA/1 mA 
An Bn Inputs ('F243) 3.5/2.67 70pA/1.6mA | 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20yuA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL. (IEEE/IEC) 


LS04340S 
LS04360S 


6-221 853-0356 380217 


Sa acne 


iO 
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Transceivers FAST 74F242, 74F243 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CD04840S 


LS04350S 
LS04370S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 


V 
VIN Input voltage 
lin Input current —i— 
| Vout Voltage applied to output in HIGH output state _ 
lout a Current applied to output in LOW output state 
Ta 7 Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage 
ViH HIGH-level input voltage 
Vib LOW-level input voltage 
lik Input clamp current 
OH HIGH-level output current 
lOL LOW-level output current 
Ta Operating free-air temperature 
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Transceivers FAST 74F242, 74F243 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F242, 74F243 


UNIT 

in| typ? | Max | 
[eiarves [aa [oa | | v_ 
our-ame [esnvec | a7 [oa | |v 


~ [etomves [20 foo | fv 
a EO 


Voc = MIN, l= hx 
Ao- Ag, Bo - Voc = 5.5V, V\ = 5.5V 
\ maximum input = 

voltage OE,, OEg Voc = 0.0V, V, = 7.0V 


HIGH-level input current 2 - 
for OE, and OEg inputs only Neg MAYS Meg . i 4 


PARAMETER TEST CONDITIONS' 


Vou  HlGH-level output voltage 


Vo. LOW-level output voltage 


-0.73 | -1.2 


i 
EE 
[= [| 
pm | 
=o [wa 
Erte. 


| mA 
| =225 | 
-—225 mA 
=m [om | 
5 | ma 
Sma | 
| ma 


Vik Input clamp voltage 


Input current at 


LOW-level input current 
ML for OE, and OEg inputs only Voc = MAX, V; = 0.5V 


lozH Off-state output current 
+ iy 


Voc = MAX, Viy = MIN, Vo = 2.7V 


| V MAX, Vin = MIN, V =0. 5V 
cc = 1H Oo” 
‘F243 


Short-circuit output current? Voc = MAX ~100 


fen 
raz tear 
eed 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4.lcc is measured with outputs open and transceivers enabled in one direction only, or with all transceivers disabled. 


HIGH-level voltage applied 


loz. Off-state output current, 
+1, LOW-level voltage applied 


los 


s [mA 
Supply mA 
Icc —sCurrent 


(total) 


mA 
ma 
mA 
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Transceivers | FAST 74F242, 74F243 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.) 


san a ase seared ara mn eH ene meen BROTR EUS EEN at 9s (STULL ERE PINE STR TRANS TEENY Bente ime Etre trea Sco 


| 74F242, 'F243 


Ta = + 25°C 


Ta =0 to +70°C 
Vec = +5.0V + 10% 
C, = 50pF 


TEST CONDITIONS UNIT 


Propagation delay 


Am Bn to Bm An wvavelorny 2.0 
Output. enable time : . 3.5 
to HIGH or LOW level rete wavelorne 3.5 
tpHz Output disable time 4.0 
from HIGH or LOW level WavelornS 3.5 
Propagation delay peociota | 2 2.5 


An By to Bn An 


tpzH Output enable time ; 
tee. to HIGH or LOW level coe WENGIOUIS 2.0 
tpyz Output disable time 2.0 
| tez from HIGH or LOW level wavelonns 2.0 
NOTE: 7 
Subtract 0.2ns from minimum values for SO package. 
_ AC. WAVEFORMS 
Ay, Bn. Vn Vu | 
ELEAF TANS Th ; RUMANIA NEED 
tPLH-> ahs | Se 
Bn, An “ Vea a Veg 
WFO6015S , WE06082S | 
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-inverting Outputs 
OE ee ee aa ss 
es he Nous 24 . i 3.5V | 
An OR By tig : f 
. mY a; Vou, + 0.3¥ 
. WOR IDES WEOG08SS | 
Waveform 3. 3-State Enable Time To HIGH Level And Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From HIGH Levei Disable Time From LOW Level 
NOTE: For ali waveforms, Vy = 1.5V. 


nen a ar ete A TRANNY 
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Transceivers 


TEST CIRCUIT AND WAVEFORMS 


ces 
{ 
4 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


tpLz closed 
tezL closed 
All other open 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 
| C,_ = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
| 


TEST 


| 
i| 
i| 
if 
| 
i| 


Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


{ainda ieee pe Ries em ee 
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FAST 74F242, 74F243 


AMP (V) 
90% 
NEGATIVE 
PULSE 
OV 
————— AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06450S 


Vu = 1.5V. 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Rep. Rate | Pulse Width 


Amplitude 


FAMILY 


6-225 


Signetics 


Logic Products 


FEATURES 

@ Octal bus interface 

© 3-state buffer outputs sink 64mA 
® 15mA source current 


DESCRIPTION 


The 'F244 is an octal buffer that is ideal 
for driving bus ‘ines or buffer memory 
address registers. The outputs are all 
capable of sinking 64mA and sourcing 
up to 15mA, producing very good capac- 
itive drive characteristics. The device 
features two Output Enables, OE, each 
controlling four of the 3-state outputs. 


FUNCTION TABLE 
INPUTS OUTPUTS 


H = HIGH voltage level 

L_ = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


PIN CONFIGURATION 


nc mt ran en Ae ete re A nineteen Rte 


Cb04850S 
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Buffer 


Octal Buffer (3-State) 
Product Specification 


TYPICAL SUPPLY CURRENT 


TYPICAL PROPAGATION 
DELAY 


74F244 


ORDERING CODE 


PACKAGES 


N74F244N 


Plastic DIP 
Plastic SOL-20 N74F244D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


- 74F(U.L.) | LOAD VALUE | 
HIGH/LOW | HIGH/LOW 


3-State output enable input 
(active LOW) 


3-State output enable input 


1.0/1.67 20uA/1.0MA 


(active LOW) 1.0/1.67 20uA/1.0mA | 
lao —!a3, Ibo - Ibs Data inputs 1.0/2.67 20uA/1.6mA 
Yao - Ya3, Ybo- Yb3 Data outputs 750/106.7 15mA/64mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


lad ‘Yad 


LS04380S 


LS04390S 
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Buffer FAST 74F244 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER UNIT 
Voc Supply voltage V a 
VIN Input voltage V 
lin Input current mA 


Vout Voltage applied to output in HIGH output state -0.5 to +Vcoc V 


lout Current applied to output in LOW output state mA 
Ta Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


74F 
PARAMETER UNIT 
| Min | Nom | Max 
Vin HIGH-level input voltage 


Vit LOW-level input voltage 


| 


lik Input clamp current 


lo. LOW-level output current 


Ta Operating free-air temperature 
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Buffer FAST 74F244 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


HIGH-level output voltage 


TEST CONDITIONS’ 


+10%V, 2.4 


+ 

+10%V, 
low = -15mA saa 
lol = 48mMA | +10%Voo 


Vik Input clamp voltage Voc = MIN, | = lik 
Input current at maximum Z = 
I input voltage NGG MN Oe 


lig HiGH-level input current Voc = MAX, V; = 2.7V 


OEg, OEp 


VOH 


3 


| 
= 
nN 


VoL LOW-level output voltage 


4 
.40 


LOW-level input current 


Vcc = MAX, V; = 0.5V 


Ne 


lao 7 laa 
Ibo — Ibs 


Off-state output current, 3 = = 
loZzH —_-HiGH-level voltage applied Voc = MAX, Vi = MIN, Vour = 2.4V 


_Off-state output current, - a _ 
lozt LOW-level voltage applied Voc = MAX, Vin = MIN, Vout = 0.5V 


—_ 


-2 
-150 
40 
60 


los Short-circuit output current? Voc = MAX, Vo = 0.0V -100 


ss 

Voc = MAX Ps 

me 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above norma! and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Icc is measured with outputs open. 


loc Supply Current* (total) 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


i Ta=0 to +70°C 
= 9 
PARAMETER TEST CONDITIONS : Veo = +5.0V + 10% 


a ame en 
Ting Beatie fon HGH | _wavetom2 [20 | 
tpis Disable from LOW | Waveform 3] 2.0 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Buffer FAST 74F244 


AC WAVEFORMS 


tpLn—>| —tpHi—> 
Yn Vm Vu 


WFO6066S 
WF06093S, 


Waveform 1. For Non-Inverting Outputs Waveform 2. 3-State Output Enable Time To HIGH Level 


And Output Disable Time From HIGH Level 
Vu 


3.5V 


iS VoL + 0.3V 


WF06073S 


Waveform 3. 3-State Output Enable Time to LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS: 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 
mill Amplitude | Rep. Rate | Pulse Width | triy | true 


All other 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C,, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zout 
of pulse generators. 
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FAST 74F245 
Transceiver 


Octal Transceiver (3-state) 
Product Specification 


Logic Products 


ee eas TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
@ Octai bidirectional bus interface DELAY (TOTAL) 


® 3-State buffer outputs sink 64mA 


® 15mA source current 
® Outputs are placed in Hi-Z state ORDERING CODE 


during power-off conditions somes COMMERCIAL RANGE 
Voc = 5V + 10%:T, = 0°C to +70°C 
DESCRIPTION 
. Plastic DIP N74F245N 
The 'F245 is an octal transceiver featur- 
ing noninverting 3-state bus compatible Plastic SOL-20 N74F245D 


outputs in both send and receive direc- NOTES: 

tions. The B side outputs are all capable 1. SO package is surface-mounted micro-miniature DIP. 

of sinking 64mA and sourcing up to 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
15mA, producing very good capacitive Fcc cile 

drive characteristics. The device fea- INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

tures an Output Enable (OE) input for LOAD VALUE 
easy cascading and a Send/Receive (T/ HIGH/LOW 

R) input for direction control. The 3-state 
outputs, Bo - B7, have been designed to 
prevent output bus loading if the power 
is removed from the device. 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


CD04861S 


LS04401S 


LS$04410S 
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(2) 


L = LOW voltage level 
X = Don't care 
(Z) = HIGH impedance ‘'off'' state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Reena Sener 74F 
Supply voltage Se : -0.5 to +7.0 
‘Input voltage oo “0.5 to eg. 
; Input current. _ 230 to +5 


Vout Voltage applied to output in HIGH output state 
Current applied to output Ao - Az 
| lout in LOW output state Bo-8;. 
| Ta Operating free-air temperature range | 
RECOMMENDED OPERATING CONDITIONS 
74F 
PARAMETER aes: ie eas Cai ry UNIT 
Min Nom Max 
Veco Supply voltage 4.5 5.0 55 V 
Vin HIGH-level input voltage 2.0 V 
Vib LOW-level input voltage 0.8 V 
Input clamp current -18 mA 
-3 mA 
lou HIGH-level output current SS = 
-15 mA 
24 mA 
HIGH-level output current 
ee a 
Operating free-air temperature 0 70 °C 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS’ 


+10%Voc 
. yecama Lt 10%Ven | 


HIGH-level 


Vou output voltage 


is) 
or 


lo, = 48mA +10%Voc 


LOW-level 


Vou output voltage 


A 
Oo 


lo. = 64mMA + 5%Voc 


Input clamp voltage Voc = MIN, |) = Ix 


Input current at | OE, T/R Voc = MAX, V, = 7.0V 
I maximum input i — 
voltage A7, Bo- B7 Voc = 5.5V, V, = 5.5V 


Pas 
ee 
Pao 
ie 
_ 
ec 
oe 
— 
fee 


LOW-level input current 


OE and T/R only Neo MAX: Mir ON 


Off-state ‘current _ ee = 
HIGH-level voltage applied Voc = MAX, OE = 2.0V, Vi = 2.7V 


Off-state current = : 
LOW-level voltage applied E=2.0V, V| = 0.5V 


Short-circuit 
output current? 


[80 | mA 
Ean 


100 125 mA 
110 140 mA 


- 100 


Supply current (total) 


Oo Oo}: ¢ : 
~“N 
a 


IocL Voc = MAX Vin = GND 


locz Vin = OE = 4.5V 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 


order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."’) 


Ta = +25°C 


74F 


Ta =0 to +70°C 
Voc = +5.0V +10% 


PARAMETER TEST CONDITIONS C, = 50pF UNIT 
R, = 5002 
|min | typ | max | min | Max | 
| toy Propagation delay 2.5 3.5 So 2.5 6.5 
tpat A, to By, or By to An Waveloln 2.5 4.0 6.0 2.5 7.0 aS 


tpzH Output enable time Waveform 2 5.0 7.0 8.5 5.0 9.5 Lg 
tpzL to HIGH and LOW level Waveform 3 3.5 6.5 8.0 3.5 9.0 

tpHz Output disable time Waveform 2 3.0 4.5 6.5 3.0 7.5 ae 
| tpiz _from HIGH and LOW level Waveform 3 2.0 4.0 6.0 2.0 7.0 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC WAVEFORMS 


r You - 0.3v 


eee Sona een An, Bn 
reunite OV 
{ WEOGO6? S 
| WF06094S 
Wavetorm 1. Propagation Delay Data fo Output Waveform 2. 3-State Output Enable Time To HIGH 
Level And Output Disable Time From HIGH Level 
| OE, | Von | Vea 
| 
~tezL ~tpLz 
| —nencmamamacnnccee 3.5V 
| An, Bn Vu 
LV, +.0.3V 
| WF06074S 
| Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
| NOTE: For ali waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS . 


OEFINITIONS 

Ry = Load resistor; see AC CHARACTERISTICS for value. 

G. = Load capacitance inciudes jig and probe capacitance, 
seo AG CHARACTERISTICS for vaiua. 

Ry Termination rasistance should be cquai to “our 

= of pulse yenerators. 


AMP (V) 
ee to 70v NEGATIVE 
I PULSE 
| . 
| ——— vin oe ; 
PULSE ; : 
alee r~ a Uo re 
| lasers seemmasincicuneil 7 
ea caaiaa eiaicais aay Nears, (9) Wenere re 
| ny CE. 2 Rp ——— AMP (V) 
| POSITIVE 
| _ ee See PULSE 
a 10% 
| WEN64718 
| WF06450S 
| 
| Vm = 1.5V 
| Test Circuit for 3-Siate Outputs Input Pulse Definition 
| SWITCH POSITION 
Pe nena aay 
| | TEST SWITCH 
| | tpLz “closed 
| tezi. closed 
| __All other open | 
: ae cotta ea el 
i 
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FEATURES 
® High speed 8-to-1 multiplexing 
+ True and complement outputs 


e Both outputs are 3-State for 
further multiplexer expansion 


DESCRIPTION 


The 'F251 is a logical implementation of 
a single-pole, 8-position switch with the 
state of three Select inputs (So, S;, Se) 
controlling the switch position. Assertion 
(Y) and Negation (Y) outputs are both 
provided. The Output Enable input (OE) 
is active LOW. 


Both outputs are in the HIGH impedance 
(HIGH Z) state when the output enable 
is HIGH, allowing multiplexer expansion 
by tying the outputs of up to 128 devices 
together. All but one device must be in 
the HIGH impedance state to avoid high 
currents that would exceed the maxi- 
mum ratings, when the outputs of the 3- 
State devices are tied together. Design 
of the output enable signals must ensure 
there is no overlap in the active LOW 
portion of the enable voltages. 


PIN CONFIGURATION 


€004870S 


February 1986 


FAST 74F254 
Multiplexer 


8-Input Multiplexer (3-State) 
Preliminary Specification 


a TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


Plastic DIP N74F251N 
Plastic SO-16 N74F251D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
DESCRIPTION HIGH/LOW 


COMMERCIAL RANGE 


LOAD VALUE 
HIGH/LOW 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


16 14 13 12 


: 7% . 7" _ 


18044208 


LS04430S 


Voc =Pin 16 
GND = Pin 8 
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LOGIC DIAGRAM 


lq 


Is Ig l7 
(4) (3) (2) (1) (15) (14) (13) (12) 
$2 an po a} 
ae eee 
: oes ie 
1 Lo aD 
ee rh ee tit | 
git So BS it}. Ht 
a gee || RAT || nm | | A | | |e —m | 
oe Dd th i it hr hk Th Ht 


LD02140S 


Voc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


FUNCTION TABLE 


INPUTS OUTPUTS 
po | pe |e | Pe fe | 


f 


| & | 5 Les 


So 
H xX x x x xX X x Xx Xx Xx Xx (Z) (Z) 
L L L L L x X x xX Xx x x H L 
L L L L H x X X Xx x xX xX L H 
L L L H x L x x x xX X X H Li 
L L L H x H x x x x x x L H 
L L H L Xx xX L x x x xX x H L 
L L H L x xX H Xx xX Xx Xx Xx Ls H 
L L H H X xX xX L Xx Xx xX X H L 
L Ls H H Xx Xx x H Xx Xx x X L H 
L H L L x Xx X xX L xX X xX H L 
L H L L x x xX xX H Xx X Xx L H 
L H L H Xx Xx x X xX L xX Xx H L 
L H L H x x x X xX H xX Xx L H 
L H H L x Xx xX xX Xx xX L Xx H L 
L H H L Xx xX X Xx x Xx H x L H 
L H H H x x xX Xx xX Xx x L H L 
L H H H xX Xx x xX Xx X 4 H L H 


H = HIGH voltage level 

L=LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the as free-air temperature range.) 


Input voltage 70. 5 5 to +7.0— +7.0 


i! 


= Input current 30 to +5 to +5 

Vout Voltage applied to output in HIGH output state _-: -0.5 to +Vcc 

lout Current applied to output in LOW output state i 40 mA 
Ta Operating free-air temperature range - 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER Sou 
Vin HIGH-level input voltage 
VIL LOW-level input voltage 
lik Input clamp current 
lou HIGH-level output current mA 
lot LOW-level output current mA 
Ta Operating free-air temperature - 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temper free-air temperature range unless otherwise noted.) 


74F251 
PARAMETER 


TEST CONDITIONS' 


jin [ tye? [ax | 
Voc = MIN, Vi. = MAX, En PNG a a ae 
VoH HIGH-level output voltage a - 
; Voc = MIN, Vi_ = MAX, + 10%Vec SESS 
VoL LOW-level output voltage Vid = MIN, lo, = MAX 1 5%Vec 


Vik input clamp voltage Voc = MIN, hh = lik 


h DPeE Sure at Voc = MAX V, = 7.0V 
maximum input voltage 
NH 


HIGH-level input current Voc = MAX, V; = 2.7V 
Voc = MAX, V, = 0.5V 


in 


| 
oO 


lit LOW-level input current 


Off-state output current, 


HIGH-level voltage applied NCO TeMEESy Nine ANS, MO et 


lozH 


Off-state output current, 


LOW-level voltage applied VCC Me MES MIN SNO SUN 


lozi 


los Short-circuit output current? Voc = MAX ~150 


ICCH 


loc Supply current’ (total) Voc = MAX 
locz 


_— 
o1 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 


4. \oc is meaured with Vcc = MAX, Select and Data inputs at 4.5V, and OE ground for output HIGH and LOW conditions; Voc = MAX, Data inputs and the OE at 4.5V 
for outputs OFF condition. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F251 
Ta = + 25°C Ta =0°C to +70°C 
Vec = +5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
R, = 50022 | R_ = 50022 


Min Typ Max Min 
teLH Propagation delay 4.5 9.6 : 
{PHL S, to Y WAvEIOLMe 5.0 6.9 ; : 
teLH Propagation delay 4.0 5.9 
tpHL S, to Y mevetom: 4 3.2 Sif 


tpHL I, to Y 
tPLH Propagation delay Wavetoract 


tPHL I, to Y 


tpzy Output enable time to HIGH or LOW level 
tez- OE to Y 


Waveform 3 


tpzH Output enable time to HIGH or LOW level 
tpzL OE to Y 


tpyz Output disable time from HIGH or LOW level 


tpLz OE to Y 


tpyz Output disable time from HIGH or LOW level 
tpLz OE to Y 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


3.5 
Waveform 4 9.! 
sds 


WFO606ES 
WF0601QS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-inverting Outputs 


3.5V 


Cs VoL + 0.3V 


WF06075S 


WFO06095S 


Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Enable Time To LOW Level And 
And Output Disable Time From HIGH Level Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


TEST SWITCH 


tp. z closed 
tez- closed 
All other open 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


February 1986 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


FAMILY 
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AMP (V) 


AMP (V) 


OV 


WF06450S, 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate Pulse Width | tTLH 
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FEATURES 


e 3-State outputs for bus interface 
and multiplex expansion 


e Common Select inputs 
e Separate Output Enable inputs 


DESCRIPTION 


The 'F253 has two identical 4-input mul- 
tiplexers with 3-State outputs which se- 
lect two bits from four sources selected 
by common Select inputs (Sp, S;). When 
the individual Output Enable (Epa, Eop) 
inputs of the 4-input multiplexers are 
HIGH, the outputs are forced to a HIGH 
impedance (HIGH Z) state. 


The 'F253 is the logic implementation of 
a 2-pole, 4-position switch; the position 
of the switch being determined by the 
logic levels supplied to the two Select 
inputs. 


All but one device must be in the HIGH 
impedance state to avoid high currents 
exceeding the maximum ratings, if the 
outputs of the 3-State devices are tied 
together. Design of the Output Enable 
signals must ensure that there is no 
overlap. 


PIN CONFIGURATION 


CD04880S 
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FAST 74F253 
Multiplexer 


Dual 4-Input Multiplexer (3-State) 
Product Specification 


TYPICAL PROPAGATION 
DELAY 


ORDERING CODE 


Plastic DIP 
Plastic SO-16 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


COMMERCIAL RANGE 
Vcc = 5V + 10%; Ta =0°C to +70°C 


N74F253N 
N74F253D 


TYPE 


74F(U.L.) LOAD VALUE 
pms | aries ee siden 
loa —l3a Port A data inputs 1.0/1.0 20yuA/0.6mMA 


20uUA/0.6mA 


20uA/0.6mA 
20u4/0.6mA 


3.0mA/20mA 


Common select inputs 


Port A output enable input 
(active LOW) 


20uA/0.6mA 


2 


Port B output enable input 
(active LOW) 


3-State outputs 


150/33 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


10 11 12 13 15 


OES !oalia laa '3a lob 4b lap 'p OED 
So 


S4 


LS04440S 


LS04450S 


Voc = Pin 16 
GND = Pin 8 
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LOGIC DIAGRAM FUNCTION TABLE 
Ty cst pe se TPUT 
OF, ‘oa tra '2a tga St So top to lan '3p OE 
(1)| (6) (5) (4) (3){ (21 (14)] (10) (11)} (12) (13) (15) So | $1] to | hs | le OE | YY 
v7 | 7 WG v, Xx 1X{X1XxX] xX | X H (Z) 
L LijtL{x {XxX L L 
L eR ok ie ee L H 
7 0 H Ee BE ol Keo ok L L 
: H L|xX]|Hi XxX] xX L H 
fF LiIH|X}|X}LIX]oL L 
Leones | eae i en LIHI|xIx}H{]x} el H 
ttt hh Hiotixixtixfleloe L 
_ Ht | Vth th eagles Vy isechagel Ok 4 
eT | Lia 
@ e eg eS ge S e H =HIGH voltage level 
, os L =LOW voltage level 
: X  =Don't care 
iy ¥ (Z) = HIGH impedence (off) state 
(7) (9)| . 
Ye Yb 
LD02150S 
Vcec = Pin 16 
GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
V 
V 


Supply voltage -0.5 to +7.0 
Input voltage -0.5 to +7.0 | 
Input current -30 to +5 ~ mA 


Voltage applied to output in HIGH output state -0.5 to +Vcoc V 
Current applied to output in LOW output state 48 mA 


Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER P aoa UNIT 
Supply voltage 4.5 5.5 V 
HIGH-level input voltage 2.0 
ome | v 


LOW-level input voltage 
i Input clamp current lo i el 
HIGH-level output current . aan aes —3 
LOW-levei output current Oo a a 
oe 


Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


Vou HIGH-level output voltage 


VoL LOW-level output voltage 


Input clamp voltage 


Input current at maximum 
input voltage 


HIGH-level input current 


he LOW-level input current 
Off-state output current, 
eas HIGH-level voltage applied 

Off-state output current 
loz 


LOW-level voltage applied 


los Short-circuit output current? 


loc Supply current (total) 


Iccz 


NOTES: 


Voc = MIN, Vip = MAX, +10%Voc 2.4 


Voc = MIN, I = lik 


Voc = MAX, V; = 0.5V 


74F253 


2 
oO 


TEST CONDITIONS' UNIT 


© < 
& ae] 
rN} 


Vin = MIN, low = MAX 
Voc = MIN, Vip = MAX, 
Vin i MIN, lov = MAX 


+ 5%Vcc 2.7 
+10%Voc 


on 


on 


-1.2 


Voc = MAX, V; = 7.0V 


—_ 
oO 
oO 


Voc = MAX, V; = 2.7V 


=| 
> 


Voc = MAX, Viq = MIN, Vo = 2.4V 50 A 
Voc = MAX, Viy = MIN, Vo = 0.5V ~50 A 
Voc = MAX ~150 mA 
OE, = GND; S, =I, = 4.5V mA 
Voc = MAX OE, = Sa = In = GND 
OE, = 4.5; In=S,= GND mA 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. 


3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


PARAMETER 


Propagation delay 
Data to output 


Propagation delay 
Select to output 


tPLH 
tPHL 


Output enable time to HIGH level 


Output enable time to LOW level 


Output disable time from HIGH 
level 


Output disable time from LOW 
level 


tpHz 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Waveform 2, Waveform 3 


Waveform 3, Waveform 4 2.0 3.0 5.0 1.5 6.0 


App Note 202, "Testing and Specifying FAST Logic."'’) 


74F253 
Ta = +25°C Ta =0°C to +70°C 
4 — + 9 
TEST CONDITIONS Yee = 2.0¥ Veo =+5.0V 210% | Unit 
C, = 50pF 
R, = 5002 


Waveform 1 


Waveform 1 


Waveform 2 


Waveform 3 


a) 


a 
no ” 


=) 
on 
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Multiplexer rAS! 74F253 
AC WAVEFORMS 
— PETA NE SERRE S BLE TP PFE IVE VIE TEE GI 
| Lotz od po tppgg a 
f- Vigne o7 GY 
, lama a 
sees fp sas Pee, q 
TRON CN LT NN RT BLT OTIS Wtecaamemanewen EDY 
WRFOENS3S 
WFO60965 | 
Waveform 1. Propagation Delay Sh Lewel 
Data And Seiect To Output 
CE \ # Waa | 
ee ola. | 
NET IMD | P a noes Bd by y | 
¥ Veg fo -_ 
icici gee rian | scalecagonenisd 


TEST CIRCUIT AND WAVEFORMS 


VIN 
PULSE 
GENERATOR 


ONT Mh 


WFC6471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


cz SWITCH 


closed 
closed 
open 


tpLz 


teze 
All other 


DEFINITIONS 
Ry = Load resistor; see AC CHARACTERISTICS fer value. 
C, = Load capacitance inciudes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of puise generators. 
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Waveform 3. 3-State Quiput Enable Time To LOW Level And Qutput Disable Time From 
NOTE: For all waveforms, Vay = 1.5V. 


(a 
= Ve OR + OSV 


WFOGO 75S, 


LOW Level 


marncmmm AMP (Y} 
gp OC) ey 


ACCOM RIMONm HY WARN LSNRON Bate 


eaunesresruees sensi tw aie saver hs ate waessar tema 
B35 


KI 
NEGATIVE | a Via 


PULSE | ers ee, 


ISAT STA CLS PLANT LIT ACRES I TESTA 


TTLA(te) mae i pa 


TTHLCU- 


Me 10% 


Mecsamcrcemmanscns ()Y 


reine iui ty emcee sate nd 


WEOG450S 


Vag = 1.5V 
input Puise Detinition 


INPUT PULSE REQUIREMEN TS 


Anphtuee met Rate 


PE lise Width =e trix tad i SPH 
Co a sense zenwmesrmmacans 170 ranma aon sina wana mance rerteaate m9 mn eta mt 


I ‘ 500ns 2 Sne | 2. 5ne 
pvr | gov | amie | s00ns | 2.5ns | 2.5ns 


FAMILY 
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FEATURES 


e Combines dual demultiplexer and 
8-bit latch 


e Serial-to-parallel capability 


e Output from each storage bit 
availabie 


@ Random (addressable) data entry 
e Easily expandable 
e Common Clear input 


e Useful as dual 1-of-4 active HIGH 
decoder 


DESCRIPTION 


The 'F256 dual addressable latch has 
four distinct modes of operation which 
are selectable by controlling the Master 
Reset and Enable inputs (see Function 
Table). In the addressable latch mode, 
data at the Data (D) inputs is written into 
the addressed latches. The addressed 
latches will follow the Data input with all 
unaddressed latches remaining in their 
previous states. In the memory mode, all 
latches remain in their previous states 
and are unaffected by the Data or Ad- 
dress inputs. 


PIN CONFIGURATION 


CD04890S 
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FAST 74F256 
Latch 


Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT | 
DELAY | 


(TOTAL) 
28mA | 


ORDERING CODE 


COMMERCIAL RANGE 


une nnGe? Voc = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F256N 
Plastic SO-16 N74F256D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


pws | —esorterion | rary | ERO 
Port A, side B data inputs 20uA/0.6mA 
Address inputs 20uA/0.6mA 
| EMR | Enable, master reset inputs _ 20uA/0.6mA 
Qoa - Q3a Port A outputs 1mA/20mA 
Qob - Qab Port B outputs a 50/33 tmA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


MR 
Qoa Q1a Q2a Q%3a 


Gob P1b Gap O3b f 


12 


LS04460S 


Voc =Pin 16 
GND = Pin 8 


LS04470S 


853-0359 80217 
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Latch 


LOGIC DIAGRAM 


E D, Ao Ay MR On 
(2) (15) (13) 
ple 


= 
i 


1) 
LPO [>O 


L320 
a } do 
Ra ae O 


oy 


OUTPUTS 


Demultipiex L L 
(active HIGH : Fi H 
decoder : ss L 
when D =H) H 


Store 
(do nothing) 


Addressable 
latch 


H = HIGH voltage level steady state. 

L = LOW voltage level steady state. 

X = Don't care 

d= HIGH or LOW data one set-up time prior to the LOW-to-HIGH Enable transition. 

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it 
was addressed or cleared. 
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Product Specification 


FAST 74F256 


LD02160S 


To eliminate the possibility of entering errone- 
ous data in the latches, the enable should be 
held HIGH (inactive) while the address lines 
are changing. In the dual 1-of-4 decoding or 
demultiplexing mode (MR =E=LOW), ad- 
dressed outputs will follow the level of the D 
inputs, with all other outputs LOW. In the 
Master Reset mode, all outputs are LOW and 
unaffected by the Address and Data inputs. 


Signetics Logic Products Product Specification 


Latch FAST 74F256 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


lin Input current -30 to +5 mA 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 

HIGH-level input voltage 

LOW-level input voltage 
lou HIGH-level output current 
lot LOW-level output current 


Ta Operating free-air temperature 


PARAMETER 


Voc = MIN, Vi, = MAX, 
Vin = MIN, toy = MAX 


Vcc = MIN, Vip = MAX, +10%Vec 
VoL LOW-level output voltage 7 = 
Vik Input clamp voltage Voc = MIN, |) = Ix 


VOH HIGH-level output voltage 


I Input current at maximum Voc = MAX, V) = 7.0V 
input voltage 
hy HIGH-level input current Voc = MAX, V| = 2.7V 
liv LOW-level input current Voc = MAX, Vj = 0.5V 
los Short-circuit output current? 
loc Supply current (total) Voc = MAX 
CCL 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 26°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequences of parameter tests, log tests should be performed last. 
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Latch FAST 74F256 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F256 


Ta = +25°C Ta =0°C to +70°C 
Vec = +5.0V Vec = +5.0V + 10% 
C. = 50pF cL = = 50pF 


Propagation delay 6.0 10.5 6.0 fs . 
teLH Propagation delay 5.0 . 2 14.0 5.0 14.5 
or A, to Qn WON 4.5 9.5 4.0 10.0 
Propagation delay 
tee MB to Q, Waveform 4 5.0 7.0 4.5 0.0 n 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


PARAMETER TEST CONDITIONS UNIT 


Propagation delay 
Dp, to Q, 


ns 
S 


AC SET-UP REQUIREMENTS 


Ta =0°C to +70°C 


Voc = +5.0V + 10% 


PARAMETER TEST CONDITIONS UNIT 


ts(H) Set-up time, HIGH or LOW 
ts(L) D, toE 


th(H) Hold time, HIGH or LOW 
D, to E 
Set-up time, HIGH or LOW 
A, to E! 
Hold time, HIGH or LOW 
A, to E? 


E pulse width 


Waveform 1 


i) 
oS 


MR pulse width Waveform 4 


S 
” 


NOTES: 


1. The Address to Enable set-up time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and 
the other latches are not affected. 

2. The Address to Enable hold time is the time before the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and 
the other latches are not affected. 
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Arwivess Te Output Waveform 4. Master Reset To Output Delay 
And Master Reset Pulse Width 


ADDRESS 
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Cy 6 
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Waveform 5, Data Sotup And Hold Times Waveform 3. Address Set-up And Hold Times 
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Yu Pateoet when ihe input is pervniiicc 
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Signetics Logic Products 


Latch 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zourt 
of pulse generators. 


August 26, 1985 


R. = Load resistor, see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


6-248 


FAMILY 


Vy = 1.5V 
input Pulse Definition 


Product 


FAST 


OV 


OV 


AMP (V) 


Specification 


74F256 


AMP (V) 


WF06450S 


Signetics 


Logic Products 


FEATURES 

e Multifunction capability 

e Non-inverting data path 

e 3-State outputs 

e See 'F258A for inverting version 


DESCRIPTION 


The 'F257A has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Data Select 
input (S). The lp inputs are selected 
when the Select input is LOW and the |, 
inputs are selected when the Select 
input is HIGH. Data appears at the 
outputs in true (non-inverted) form.from 
the selected outputs. 


The 'F257A is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by 


the logic levels supplied to the Select. 


input. 


Outputs are forced to a HIGH imped- 
ance ''off'' state when the Output En- 
able input (OE) is HIGH. All but one 
device must be in the HIGH impedance 
state to avoid currents exceeding the 
maximum ratings if outputs are tied to- 
gether. Design of the output enable 
signals must ensure that there is no 
overlap when outputs of 3-state devices 
are tied together. 


PIN CONFIGURATION 


CD04800S 
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FAST 74F257A 
Data Selector/Multiplexer 


Quad 2-Line To 1-Line Data Selector Multiplexer (3-State) 
Product Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL PROPAGATION 
Ee DELAY 


74F257A 4.3ns 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 
N74F257N 


N74F257D 


PACKAGES 


Plastic DIP 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


20uA/0.6mA 
20uA/0.6MA 

20HA 0.6mA 
1.0mA/20mA 


DESCRIPTION 


Data inputs 


Common select input 


Enable input (Active LOW) 


Data outputs 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


lob Yb loc 


LS04480S 


Voc = Pin 16 
GND = Pin 8 


LS04480S 
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Data Selector/Multiplexer FAST 74F257A 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS 


OUTPUT 


(2) 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


Voc =Pin 16 
GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER | 
Voc Supply voltage V 
VIN Input voltage V 
lin Input current mA 
V 
A 


Vout Voltage applied to output in HIGH output state -0.5 to +Vcc 
lout Current applied to output in LOW output state m 
0 to 70 


74F 
ovals [win [nom [mex | 


ViH HIGH-level input voltage 


Vi LOW-level input voltage Pl 
lik Input clamp current 
lou HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 
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Data Selector/Multiplexer FAST 74F257A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


UNIT 


: 


Voc = MIN, t10%Voc}] 2.4 a 
Vou HIGH-level output voltage Vit = MAX, low = MAX 
Vin = MIN, +5%Vocc 2.7 3.4 


Voc = MIN, +10%Voc 
VoL LOW-level output voltage Vit = MAX, lo = MAX 


| 
N on a 
ise) 
oO oO 
iB leel< ; ; 
| | 


—1.2 


= 
— 


I 

hy HIGH-level input current Voc = MAX, Vi = 2.7V 
li LOW-level input current Voc = MAX, V; = 0.5V 
los Short-circuit output current? Voc = MAX, Vo = 0.0V 


1 20 yA 


I 
Qi 
nn 
. a 


‘= 
EB 


—_ 
S 
(jo) 
= 
> 


ICCH 
lcc Supply current* (total) Voc = MAX mA 


| 
on 
ro) 
= 
> 


sez 


mA 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in eee 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
4. Measure lIcc with all outputs open and inputs grounded. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F257A 
Ta =0 to +70°C 


= +109 
PARAMETER TEST CONDITIONS Voc = +5.0V + 10% 


teLy Propagation delay 


tPHL Inar Inb tO Yr 


tPLH Propagation delay 
teHL 3:10-YA 


tpzH Output Enable time to 
tpz. HIGH or LOW level 


tpyz Output Disable time 
teLz from HIGH or LOW 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Data Selector/Multiplexer FAST 74F257A 


APPLICATIONS 


ENABLE 


WORD A WORD B . WORDC WORD D WORD E WORD F WORD G WORD H 
reveeccem a reecarcra, (ee en, 


loa '1a lOb Ib lOc He lod hd loa 1a lOb !1b loc Ne lod l1d 
OE OE 
74F257A 74F257A 74F257A 
s 


Ye 
OATA BUS 


AF02141S 


AC WAVEFORMS 


Vn 
ov 


WFO605CS 
WFO6096S 


Waveform 1. Propagation Delay Waveform 2. 3-State Output Enable Time To HIGH Level 
Data And Select To Output And Output Disable Time From HIGH Level 


3.5V 


iS VoL + 0.3V 


WF06076S 


Waveform 3. 3-State Enable Time To LOW Level And Disable Time From LOW Level 
NOTE: For all waveforms, Viy = 1.5V. 
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Data Selector/Multiplexer 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


TEST SWITCH 


open 
closed 
open 

closed 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zoyt 
of pulse generators. 


August 26, 1985 


FAST 74F257A 


AMP (V) 
90% 


NEGATIVE 
PULSE 


tTLH(th) 


AMP (V) 


POSITIVE 
PULSE 


10% 
= OV 


WF06450S 


Vm = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


re [sv | te | sins [ss zee | 
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FEATURES 

e Multifunction capability 
e Non-inverting data path 
e 3-State outputs 


e See 'F257A for non-inverting 
version 


DESCRIPTION 


The 'F258A has four identical 2-input 
multiplexers with 3-State outputs which 
select 4 bits of data from two sources 
under control of a common Select input 
(S). The Ign inputs are selected when the 
Select input is LOW and the I;, inputs 
are selected when the Select input is 
HIGH. Data appears at the outputs in 
true (non-inverted) form from the select- 
ed outputs. 


The 'F258A is the logic implementation 
of a 4-pole, 2-position switch where the 
position of the switch is determined by 
the logic level supplied to the Select 
input. Outputs are forced to a HIGH 
impedance ''off'' state when the Output 
Enable input (OE) is HIGH. All but one 
device must be in the HIGH impedance 
state to avoid currents exceeding the 
maximum ratings if outputs are tied to- 
gether. 


PIN CONFIGURATION 


CD04910S 
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FAST 74F258A 
Data Selector/Multiplexer 


Quad 2-Line To 1-Line Data Selector/Multiplexer (3-State) 
Product Specification 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 


74F258A 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +5%; Ta =0°C to +70°C 


PACKAGES 


Plastic DIP 


N74F258AN 
Plastic SO-16 N74F258AD 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) LOAD VALUE 
PIN? PESCRIETION HIGH/LOW HIGH/LOW 
Data inputs 10/10 
S Common select 1.0/1.0 
input 
OE Enable input 1.0/1.0 
(active Low) 
Ya-Yd Data outputs 50/40 1.0mMA/24mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


Design of the output signals must 
ensure that there is no overlap when 


outputs of 3-State devices are 
tied together. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


6 11 10 14 13 


Nb loc lic lod ta 


LS04500S 


L$04511S 


Voc =Pin 16 
GND = Pin 8 
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Data Selector/Multiplexer FAST 74F258A 


LOGIC DIAGRAM FUNCTION TABLE 


= OUTPUT | SELECT| DATA 
Oc ENABLE| INPUT | INPUTS |CUTPUTS 


oe | s fein] ¥ | 


H 
L 
L 
L 


L 


H = HIGH voltage level 
_ = LOW voltage level 
X = Don't care 
(Z) = HIGH impedance (off) state 


LDo2180S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Voc Supply voltage V 
Vin Input voltage V 
lin Input current mA 
VouT Voltage applied to output in HIGH output state V 
louT Current applied to output in LOW output state ‘mA 
Ta Operating free-air temperature range °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


HIGH-level input voltage 


oe ee 
LOW-level input voltage 


a 
HIGH-level output current ee 
LOW-level output current ee ae ee ee 
Operating free-air temperature ae ae ee 
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Data sbi ia a AST 74F258A 


be ELECTRICAL CHARACTERISTICS 


pment tae Cemcermem anemia tm tt erence rarenennnnsnpanrnrnatnes ana ertcneeie ia sf ersten mere Ree ITA eB (apenas ee tnerenasnnamere ame ntinnseenenen 


aera ; fh g E | 74F258A 
| PARAMETER | _ TEST CONDITIONS’ 
| Bi ee erate oe Vcc = MIN, Vit = MAX, _ [£10%Vec _ 
:| Von:  , HIGH-level output voltage z 
a Te age ae ar ei Vi = MIN, lon = MAX: + [+ 5%Voc * 
7 a nee Voc = MIN, Vi. = MAX, +10%Voc 
Vor Low. level ‘Out ut -votta e 
Obes : pul g Vin = MIN, Io, = MAX £5%Voc 
. Vik : _ Input anne voltage e : | _ | Voc = MIN, = hk 


Off. state” output current, 


| HIGH-lev level voltage applied | Voc = MAX, MH = MIN, Vo = 2.7V 
Off-state output current, 2 = 7 

lozt LOW-level voltage applied Voc = MAX, Vin = MIN, Vo = 0.5V 

4 Input current at maximum Voc = MAX, v= aay 
input voltage _ 

iw -HIGH-level input current Voc = MAX, V =2.7V 

hit : LOW- level input current ; i. Voc = MAX, V| = 0.5V a 
| los - | Short-circuit output current? — | Voc = MAX — 

». °° Supply current - 

loc eo: i ma loc. | Veo = MAX 


oe: NOTES: 

1. For eniiivons- shown as MIN or MAX, use Oe appropriate value specified under recommended operating conditions for the applicable type. 

2. All typi¢al values are at Voc = 5V, Ta = 25°C. 

3. Not more than. one output should be shorted at a time. For testing Ios, the t use of high- eae test apparatus and/or sample-and-hold techniques are preferable in 

, order. to. minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
welt above normal and MISERY, cause invalid eAullige in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


_ ac ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
. App Note 202, Bue and Sais FAST Logic."') 


sa neinegenl uenehesasmmmmnnmens ee eeruanenee: —a neotenic seer ooo 


74F 258A 

: | Ta=t+25°C T,=0°C to +70°C. 

oe Bea a i TEST - Vcc = +5.0V a Vec =+5.0V +10% 

Geico eae CONDITIONS C. = 50pF “" CL = 50pF oars 
| 8 : R, = 5002 


tel "Propagation delay. - 
_TPHL Ip to. | | 


Waveform 


te | oie delay 
teu. Sto Yn 


| Waveform 


sateen LAREN POON Cia en araL een 


tpzy ” Output enable time Waveform ! ae 
teze . to HIGH or LOW level Waveform 3.5 8.5 
teyz | : Output disable time. Waveform 2.0 6.5 ss 
teLz from, HGH ts EON level a Waveform 20 6.0 


NOTE: 
Subtract 0.2ns from minimum ‘values ior So package. 


’ 
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Data Selector/Multiplexer FAST 74F258A 


AC WAVEFORMS 


ov 


WFO809FS 


Waveform 1. Propagation Delay Data (I,), Select (S) To Waveform 2. 3-State Output Enabie Time To HIGH Level 
Output (Y,) And Output Disable Time From HIGH Level 


WF07546S 


Yn Vu 


WF0607DS 


Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


aa 7.0V NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 


AMP (V) 
POSITIVE 
PULSE 


10% 
WF06471S 


OV 


WF06450S 


Vu = 1.5V 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


tpLz closed 


INPUT PULSE REQUIREMENTS 


tpz. closed 
All other Open 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour of pulse 
generators. 
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FEATURES 


e Combines demuitiplexer and 8-bit 
latch 


e Serial-to-parallel capability 

e Output from each storage bit 
available 

e Random (addressable) data entry 

e Easily expandable 

e Common Clear input 


e Useful as a 1-of-8 active HIGH 
decoder 


DESCRIPTION 


The 'F259 addressable latch has four 
distinct modes of operatiori that are 
selectable by controlling the Master Re- 
set and Enable inputs (see Function 
Table). In the addressable latch mode, 
data at the Data (D) inputs is written into 
the addressed latches. The addressed 
latches will follow the Data input with all 
unaddressed latches remaining in their 
previous states. In the store mode, all 
latches remain in their previous states 
and are unaffected by the Data or Ad- 
dress inputs. 


To eliminate the possibility of entering 
erroneous data in the latches, the en- 


PIN CONFIGURATION 


CD04210S 
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FAST 74F259 
Latch 


8-Bit Addressable Latch 
Product Specification 


DELAY — 


74F259 


ORDERING CODE 


PACKAGES 


Plastic DIP 


- Yec= 5V + 10%; Ta =0°C to + 70°C 


TYPICAL SUPPLY CURRENT 
(TOTAL) _ 


COMMERCIAL RANGE 


N7 4E259N 


N74F259D 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices pracessed to Military Scecifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Address inputs 


Data ‘input 


‘Outputs 


DESCRIPTION 


Master reset, enable inputs 


nace ranmrasnati or mst hmrnngi/ fies heen instante} 9am Rt 


74F(U. L.) | LOAD. VALUE 
HIGH/LOW HIGH/LOW 


1.0/1.0 20uA/0, 6mA 


20uA/0. 6mA 


_2OuAIO.BA 
i 


20HA/O. ema 


ImA/20mA 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


able should be held HIGH (inactive) 
while the address lines are changing. In 
the 1-of-8 decoding or demultiplexing 
mode (MR = E = LOW), addressed out- 
puts will follow the level of the D inputs, 


LOGIC SYMBOL. 


ne nnanmaen iy 


6-258 


15032508 


with all other outputs LOW. In the Master 
Reset mode, all outputs are LOW and 
unaffected by the Address and Data 
inputs. : 


LOGI iC SYMBOL (EEE/! EC) 


LS03260S 


853-0362 80218 
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Latch FAST 74F259 


LOGIC DIAGRAM 


E D Ao Ay Ag MR 
(14) (13) (1) (2) (3) (15) 


se ae Q3 Qs, 
LD01440S 
Voc = Pin 16 


GND = Pin 8 
() = Pin numbers 


MODE SELECT — FUNCTION TABLE 


Demultiplex 
(active HIGH decoder 
when D =H4) 


Addressable latch 


H = HIGH voltage level steady state. 

L=LOW voltage level steady state. 

X = Don't care. 

d= HIGH or LOW data one set-up time prior to the LOW-to-HIGH Enable transition. 

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 
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Latch 7 FAST 74F259 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 


Input voltage 


lin Input current 


Vout Voltage applied to output in HIGH output state -0.5 to +Vcoc 


lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


3 
> 


I 
ive) 
o 
o 
+ 
nn 
3 


° 
tal 
fo) 
sj 
r=) 
° 
>) 


PARAMETER 


Voc Supply voltage 
HIGH-level input voltage 
LOW-level input voltage 
Input clamp current 


HIGH-level output current 


lOH 
lo LOW-level output current 
Ta Operating free-air temperature 


PARAMETER TEST CONDITIONS' 


Voc = MIN, 
Vit = MAX, IOH = MAX 
Vin = MIN, 


+10%Voo | 2.5 a 


VOH HIGH-level output voltage 


Voc = MIN, +10%Voc 35 
VoL LOW-level output voltage Vit = MAX, lo, = MAX 


Vik Input clamp voltage 


Voc =MIN, | = Ik 
Input current at 


maximum input voltage Voc = MAX, V| = 7.0V 


HH HIGH-level input current Voc = MAX, V; = 2.7V 


lie LOW-level input current Voc = MAX, V; = 0.5V 


G 
oO 
=z 


: 
[00 | 
[150 


los Short-circuit output current? 


2 
loc Supply current (total) Voc = MAX 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in — 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


| 
o 
BN 
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Latch FAST 74F259 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'’) 


74F259 


Ta = + 25°C Ta =0°C to +70°C 
Vec = + 5.0V Voc = +5.0V + 10% . 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
Ri = 50022 Ry = 5002 


in| Typ | Max | 
ee ee 
ee EE: 
aaa 
tPHL a oe a aerey Waveform 4 re 


Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


ae 
on 
—_— 
oO 
ro) 
=) 
a 


Ta = 0°C to +70°C 
Voc = +5.0V + 10% 


PARAMETER TEST CONDITIONS C, = 50pF 


ts(H) Set-up time, HIGH or LOW 
t.(L) DtoE 


th(H) Hold time, HIGH or LOW 

ta(L) DtoE Waveform 5 
Set-up time, HIGH or LOW 

ts A, to Et Waveform 6 
Hold time, HIGH or LOW 

tg a to E2 Waveform 6 


NOTES: 

1. The Address to Enable set-up time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct latch is addressed and 
the other latches are not affected. 

2. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and the 
other latches are not affected. 


Waveform 5 
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Latch FAST 74F259 


AC WAVEFORMS 


D Vu Vu 
tPLH— + tPHL— 
Qn Vm VM 
WFO6065S 
Qn Vu Vu 
Waveform 1. Propagation Delay Enable To Output And Waveform 2. Propagation Delay Data To Output 


Enable Pulse Width 


D 
An Vu 
=tPHL> ~'PLH= = 
E 
Qn Vm Vm 
WF06033S Qn Ypa=oi ff \Wo=0\\ 
WF06431S 
Waveform 3. Propagation Delay Address To Output Waveform 4. Master Reset To Output Delay And Master 


Reset Pulse Width 


> LULL 


rr} 


ee ::: ee: 


WF06291S 


Waveform 5. Data Set-up And Hold Times Waveform 6. Address Set-up And Hold Times 


NOTE: For all waveforms, Vi = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


WF06381S 
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AN UA NTADSROTDE A PES vO 


ASAE CCU TC: | NRE ATO ART A RY RRA ESSERE TL 4 GEM RAS | PDN 


Larch 


TEST CiRCUIT AND WAVEFORMS 


j 


PULSE % ' iar 
Manne eum st anid peal ar 122 QB, nna. 
cetnaton op pi eae (ke (a 
as i 4 r | 
& | es d 


i my} wba 

j 
= ! Lo 
thee mts wn. boom fe sh 


Test Caculk For Totem rele Outputs 
DEFINITIONS 
Ri = Load rection soe AC CHAMACTCRISTIOS for vaiue. 
CO. = Load capacilarce imc g and probe capacitance; 
see AC CHARAGTERISTICS for vatue 
: at sistance ahoiid be equal to Zour 
TORS. 
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FAST 74F259 


SOME AS TOL TE AY RIERA 5 UR LOOM FU 


AMP (V) 
90% 


NEGATIVE 


PULSE ae 
ios 5 Satine eset QY 


tTLH(tr) =] Le 


POSITIVE 
PULSE 


10% 


WFCS4 60S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rep. Rate; Pulse Width | troy | trHe 


1MHz 500ns 2.5ns | 2.5ns 
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FAST 74F260 
Gate 


Dual 5-Input NOR Gate 
Product Specification 


signefics 


Logic Products 


FUNCTION TABLE 
INPUTS OUTPUT 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 
| Plastic DIP N74F260N 
H = HIGH voltage level Plastic SO-14 N74F260D 
L=LOW voltage level 


X = Don't care NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


:: 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20u%A in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03070S 


cD04080S 


LS03080S 
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Gate , FAST 74F260 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 


Supply voltage -0.5 to +7.0 V 


Input voltage -0.5 to +7.0 Vv 


3 
> 


lin Input current -30 to +5 


Voltage applied to output in HIGH output state -0.5 to +Vcoc 
Current applied to output in LOW output state 40 


Operating free-air temperature range 0 to 70 


it 


RECOMMENDED OPERATING CONDITIONS 


| 74F 
PARAMETER UNIT 
| we [vem [we 


iu ~CHIGH-level input voltage 2.0 ee ae ae 
gr eee ee ee eet . 


Input clamp current 


a 


lo LOW-level output current 


Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F260 
PARAMETER TEST CONDITIONS! UNIT 
Max 


0.50 
0.50 


Vow  HiGH-level output voltage 


lou = MAX 


< 
e) 
e) 
= 
za 
< 
i 
| 
<= 
> 
x< 
< 
= 
| 
= 
z 
i+ | i+ 
3S 
Ps 
< 
Q 
‘e) 
i 
on 


Voc = MIN, Vi, = MAX, Viy = MIN, 


LOW-level output voltage lo, = MAX 


VoL 


Input clamp voltage Voc =MIN, |= IK 


Vik 


Input current at 


I maximum input voitage 


Voc = MAX, V) = 7.0V 


Ihe HIGH- level input current Voc = MAX, V| = 2.7V 


hi LOW-level input current Voc = MAX, V,| = 0.5V -0.4 -0.6 


> 


= = 


Ss 
> 


los __ Short-circuit output current? Voc = MAX —150 mA 
loc Supply current (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropiate value specified under recommended operating conditions for the seonesnls type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are 
preferable in order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may 
raise the chip temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of Series tests, los 
tests should be performed last. 
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Gate FAST 74F260 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F260 


Ta = +25°C Ta =0°C to +70°C 
Vec = +5.0V Vec = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 


R_ = 5002 Ry, = 5002 


teLH Propagation delay _ 
tPHL A, B, C, D, E to Y 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


A, B, C, DE 


<I 


WF06013S 
NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delay Input To Output 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


Vee 


NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
= —— Se “oes PULSE 


TC01860S 


10% 
~ ov 


WFO06450S 


tw 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE REQUIREMENTS . 


FAMILY 
Amplitude | Rep. Rate | Pulse Width 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 

of pulse generators. 
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FEATURES 

e Synchronous counting and 
loading 

e Built-in lookahead carry capability 

e Count frequency 115MHz typ 

e Supply current 95mA typ 


DESCRIPTION 


The 'F269 is a fully synchronous 8-stage 
up/down counter featuring a preset ca- 
pability for programmable operation, car- 
ry lookahead for easy cascading and a 
U/D input to control the direction of 
counting. All state changes, whether in 
counting or parallel loading, are initiated 
by the rising edge of the clock. 


PIN CONFIGURATION 


CD04060S 
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FAST 74F269 
8-Bit Counter 


8-Bit Bidirectional Binary Counter 
Product Specification 


TYPICAL SUPPLY CURRENT 


(TOTAL) 


TYPICAL fax 


74F269 115MHz 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V 410%; Ta =0°C to +70°C 


N74F269N 
N74F269D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manuai. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) LOAD VALUE 
HIGH/LOW HIGH/LOW 


PACKAGES 


Plastic DIP 
Plastic SOL-24 


DESCRIPTION 


Parallel data inputs 1.0/1.0 20uA/0.6mMA 

Parallel enable input (active LOW) 1.0/1.0 20yuA/0.6mMA 

Up-Down count control input 1.0/1.0 20yuA/0.6mA 

1.0/1.0 20uA/0.6mA 

CET Count enable trickle input (active LOW) 1.0/1.0 20yuA/0.6mMA 


CP Clock input 1.0/1.0 20yA/0.6mA 


Terminal count output (active LOW) 1.0/1.0 20yuA/0.6mA 
Qo - Q7 Flip-flop outputs 50/33 1mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
CTR DIV 256 
PE 24 = M1 [LOAD] 
a M2 [COUNT] 
u/D1 
23 22 21 20 18 17 16 15 as = 
CET 13 
CEP 12 . 
Po Py Po P3 Pa Ps Pe P CP yf 2, 3, 4, +/C7 
PE 0 Py Po Pg P,4 is as ees 
4a Po 23 , 
| CEP aoe 
CET Po 21 
POP ay Qi Qe Qz Q4 Os Ag Q7 P; 20 
P, 19 
Ps 18 
LSO3000S Ps 17 
Py 16— 
Voc =Pin 19 
GND = Pin 7 LS03010S 
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8-Bit Counter FAST 74F269 


LOGIC DIAGRAM 
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8-Bit Counter 


FUNCTION TABLE 


OPERATING 
MODE 


Parallel load 


Count Up 


a 
| 


ai 
Hold i h 
do nothing t X 
H = HIGH voltage level steady state 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
L =LOW voltage level steady state 


| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
X =Don't care 


Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
T = LOW-to-HIGH clock transition 


(a)= The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is with all 
Q, outputs HIGH and Terminal Count Down is with all Q, outputs LOW. 


TIMING DIAGRAM 
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8-Bit Counter FAST 74F269 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER UNIT 


Voc Supply voltage 


N 
> 
7 


-—0.5 to +7.0 


Input voltage -0.5 to +7.0 


lin Input current -30 to +5 

Vout Voltage applied to output in HIGH output state -0.5 to +Vcc 

lout Current applied to output in LOW output state 40 mA 
Ta Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER Min 


LOW-level input voltage id 
Input clamp current Hee ll 
HIGH-level output current Foe 
LOW-level output current a 
Operating free-air temperature ae 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


=~] 
> 
1 


=; 
> 


a Be | 
>| > 


° 
‘ 


74F269 


PARAMETER TEST CONDITIONS! UNIT 


Voc = MIN, Vit = MAX, Viy = MIN, +10%Voc 
lon = MAX + 5% 


Vou  HIGH-level output voltage 


2.5 
Voc a7 
0.50 
0.50 


-1.2 


Poa 
[07 


Voc =MIN, Vit = MAX, Vi4= MIN,” +10%Voc 
lo. = MAX +5%Voc 


Voc = MIN, | =Ilik 


Vo. LOW-level output voltage 


Typ? 
3.4 
-0.73 


-115 | -150 


Vik Input clamp voltage 


Input current at maximum 
input voltage 


Nie HIGH-level input current Voc = MAX, V; =2.7V 


Voc = MAX, V| = 7.0V 


100 pA 
20 pA 
mA 
mA 


LOW-level input current Voc = MAX, V, =0.5V 


logs _ Short-circuit output current? Voc = MAX, 


> > 


PE = CET = CEP = U/D = GND, 
loc Supply current (total) Voc = MAX PE GET — GEP = i aD 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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8-Bit Counter FAST 74F269 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


74F269 


Ta = + 25°C Ta = 0°C to +70°C 

Vec = + 5.0V Vec = +5.0V +10% 
C. = 50pF C, = 50pF 
R, = 50022 


PARAMETER TEST CONDITIONS 


fMax Maximum clock frequency 


tpLy Propagation delay Waveform 1 
tpHL CP to Q, (Load) PE = LOW 


Propagation delay Waveform 1 
CP to Q, (Count) PE = HIGH 
Propagation delay 


CP to TC 


Propagation delay 
CET to TC 


tpLH Propagation delay 
tPHL U/D to TC 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F269 


Ta =0°C to +70°C 
Vcc = +5.0V + 10% 
C, = 50pF 
R, = 50002 


PARAMETER TEST CONDITIONS 


ts(H) Set-up time, HIGH or LOW 
ts(L) P, to CP Waveform 4 | 


th(H) Hold time, HIGH or LOW 
ty(L) P, to CP Waveform 4 
ts(H) Set-up time, HIGH or LOW 


”n 


on nm = 
° on 


a) 


ao 
oO 


wt Hold tne, HIGH or LOW 
ot? Serine, Wee or Low | 
a ean 
itt Setup time HIGH or LOW . 
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ee 
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8-Bit Counter FAST 74F269 
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AC WAVEFORMS 


ae OO 
| TC Vm Vu 
Qn AND TC Vm Ve an 
WF06051S 
WF06111S 
Waveform 1. Clock To Output Delays And Clock Pulse Waveform 2. Propagation Delays CET Input To Terminal 
Width Count Output 
Po - 


WF 063315 


Waveform 3. Propagation Delays U/D Control To Terminal Waveform 4. Parallel Data And Parallel Enable Set-up And 
C : 


ount Output Hold Times 
nme ¥ 4 % 

CET Ds LAL / | 
oe. ty(L.) t— ty(H) u/D i 
aman te(L) y= te(H)~ | 

Q, NO CHANGE WE062718 

WF06401S 

Waveform 5. Count Enable Set-up And Hold Times Waveform 6. Up/Down Control Set-up And Hold Times | 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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8-Bit Counter 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
| GENERATOR | 


TC01860S 


Test Circuit For Totem-Pole Outputs 


SWITCH POSITION 


tpLz 


tpZL 
All other 


DEFINITIONS 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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R_ = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 


Product Specification 


FAST 74F269 


AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


POSITIVE 
PULSE 


10% 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 


Amplitude | Rep. Rate | Pulse Width | triy | trot 


500ns | 2.5ns 2.5nNS 
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FEATURES 


e High impedance NPN base inputs 
for reduced loading (20uA in 
LOW and HIGH states) 


e Ideal buffer for MOS 
microprocessor or memory 

e Eight edge-triggered D-type flip- 
flops 

e Buffered common clock 

e Buffered, asynchronous Master 
Reset 

@ See 'F377 for Clock Enable 
version 

e See 'F373 for transparent latch 
version 

e See 'F374 for 3-State version 


DESCRIPTION 

The 'F273 has eight edge-triggered D- 
type flip-flops with individual D inputs 
and Q outputs. The common buffered 
Clock (CP) and Master Reset (MR) in- 
puts load and reset (clear) all flip-flops 
simultaneously. 


PIN CONFIGURATION 


CD04220S 
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FAST 74F273 
Flip-Flop 


Octal D Flip-Flop 
Product Specification 


TYPE TYPICAL fyax TYPICAL cas. 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


N74F273N 
N74F273D 


PACKAGES 


Plastic DIP 


Plastic SOL-20 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION an) 


HIGH/LOW 


1.0/0.033 
MR Master reset (active LOW) 1.0/0.033 
Data outputs 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOAD VALUE 
HIGH/LOW 


20uA/20uA 
20uA/20pA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


19 


LS03280S 


LS03270S 
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AM 


Flip-Flop FAST 74F273 


LOGIC DIAGRAM 


(19) 
Q7 


LD01420S 


The register is fully edge-triggered. The state 
of each D input, one set-up time before the 
LOW-to-HIGH clock transition, is transferred OUTPUTS 


to the corresponding flip-flop's Q output. 


All outputs will be forced LOW independently 

of Clock or Data inputs by a LOW voltage 

level on the MR input. The device is useful for 

applications where the true output only is- 

required and the Clock and Master Reset are Load ''0" 

common to all storage elements. H = HIGH voltage level steady state. 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
L = LOW voltage level steady state. 
|= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 


X = Don't care. 
= LOW-to-HIGH clock transition. 
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Flip-Flop FAST 74F273 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


-0.5 to +7.0 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER win | 


Voc Supply voltage 4.5 
Vin HIGH-level input voltage 2.0 
IL 


V LOW-level input voltage 
lik Input clamp current 

lou HIGH-level output current 
lov LOW-level output current 


Ta Operating free-air temperature 


TEST CONDITIONS’ 


Voc = MIN, Vi. = 0.0V, +10%Vec 
HIGH-level Vin = 4.5¥, lon = MAX 3 


cc A 
VOH 
output voltage Voc = MIN, Vi, = MAX, +10%Voc 
Voc = MIN, Vi. = MAX, t10%Vec 
LOW-level output voltage 
Vik Input clamp voltage Voc =MIN, |) = Ik 


LOW-level input current 
los Short-circuit output current 


Fcc 
loc Supply current® (total) Voc = MAX 
IocL 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. To reduce the effect of external noise durung test. 

4. Not more than one output should be shorted at a time. For testing los, the use of high-spped test apparatus and/or sample- and-hold techniques are freferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter test. In any sequence of parameter test, log tests should be performed last. 

5. Measure Ico after a momentary ground, then 4.5V is applied to clock with all outputs open and 4.5V applied to clock with all outputs open and 4.5V applied to he 
Master Reset input. all data inputs and the Master Reset input. 


NO 
(2) 
ele 


65 
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Flip-Flop FAST 74F273 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F273 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Veco = +5.0V +10% 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 7.5 
tpui: CP to Qn revel 7.5 
Propagation delay 
tPHL MR to Q, Waveform 2 7. 


NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F273 


Ta = +25°C 
Vec = +5.0V 
C. = 50pF 


PARAMETER TEST CONDITIONS 


t,(H) Set-up time, HIGH or LOW 
t,(L) Dn to CP 


th(H) Hold time, HIGH or LOW 


trec Recovery time MR to CP 
ty(H) Clock pulse width 
ty(L) HIGH or LOW yrevelonne 


ty(L) Master Reset pulse width 3.5 


Waveform 3 


| 


—+ 
ow 
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Flip-Flop FAST 74F273 


AC WAVEFORMS 


Q Vea Vm 
Q Vm 
WF06191S 
WF06131S 
Waveform 1. Clock To Output Delays Waveform 2. Master Reset Pulse Width, Master Reset To 
And Clock Pulse Width Output And Master Reset To Clock Recovery Time 


WF06261S 


Waveform 3. Data Set-up And Hold Times 
NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 


90% 
Vv 

o NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR | 


AMP (V) 


POSITIVE 
PULSE 

TCO1860S . 1 0 % 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


INPUT PULSE REQUIREMENTS 


FAMILY 


January 25, 1985 6-278 


signetics 


Logic Products 


FEATURES 


e High impedance NPN base inputs 
for reduced loading (20uA in 
LOW and HIGH states) 


e Buffered inputs — one normalized 
load 


e Word length easily expanded by 
cascading 


DESCRIPTION 


The 'F280A is a 9-bit parity generator or 
checker commonly used to detect errors 
in high-speed data transmission or data 
retrieval systems. Both Even and Odd 
parity outputs are available for generat- 
ing or checking even or odd parity on up 
to 9 bits. 


The Even parity output (2 ¢) is HIGH 
when an even number of Data inputs 
(Ilo — lg) are HIGH. The Odd parity output 
(x 6) is HIGH when an odd number of 
Data inputs are HIGH. 


Expansion to larger word sizes is accom- 
plished by tying the Even outputs (> ¢) 
of up to nine parallel devices to the Data 
inputs of the final stage. This expansion 
scheme allows an 81-bit data word to be 
checked in less than 25ns with the 
"F280A. 


PIN CONFIGURATION 


C004920S 
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FAST 74F280A 
Parity Generator Checker 


9-Bit Odd/Even Parity Generator/Checker 
Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
EDU RAGE? Voc = 5V +10%; Tyg = O0°C to +70°C 
Plastic DIP N74F280AN 
Plastic SO-14 N74F280AD 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
PINS DESCRIETION HIGH/LOW | HIGH/LOW 
= Data inputs 1.0/0.033 20uA/20uA 
De LO Parity outputs = 50/33 1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (iIEEE/IEC) 


LS04530S 


Voc = Pin 14 
GND = Pin 7 


853-0048 76480 
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Parity Generator Checker FAST 74F280A 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUTS 


Number of HIGH Data | hae 
Inputs (Ig — Ig) 7 ° 


Even—0, 2, 4, 6, 8 


Odd— 1, 3, 5, 7, 9 


H = HIGH voltage level 
L = LOW voltage level 


LD03550S 


Voc =Pin 14 
GND = Pin 7 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER UNIT 


-0.5 to +7.0 


Supply voltage 


rout eoent _ 
an sae 
"G 


Voltage applied to output in HIGH output state © -0.5 to +Voc 
40 


0 to 70 


Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


74F 
PARAMETER az UNIT 
Voc Supply voltage | 4.5 5.0 V 
Vin HIGH-level input voltage 2.0 V 
VIL LOW-level input voltage 0.8 V 


ik Input clamp current 


HIGH-level output current a —4 mA 


LOW-level output current 


Operating free-air temperature 
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Product Specification 
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Parity Generator Checker FAST 74F280A 


1) Ret et na A CTSA AE rN er SYP rer ca a A fi ET PAPC EN ER TOA PE PENSAR AREER CT A PO YR re POSE PR CIDR EAL MOE 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F280A 


| PARAMETER TEST CONDITIONS’ 
[ ie +10%V 
Voc = MIN, Vit = MAX, - °o¥CC 
V HIGH-level output voltage 
| of : Vin = MIN, Ioy = MAX + 5%Voc 
Voc = MIN, Vi, = MAX, +10%Voc 
V LOW-level output volta eee 
OL Vv utput voltage Vin = MIN, lop = MAX +5%Voc 
| Vik Input clamp voltage Vcc = MIN, | = tik _ _ = 
ae Input current at maximum Voc = 0.0V, V; = 7.0V 
input voltage 
alls _HIGH-level input current Voc = MAX, 2.7V 7 
[" Ne _LOW-level input current Voc = MAX, Vi = 0.5V _ = 
| los Short-circuit output current? Voc = MAX, Vo = 0.0V 
& cc Supply current (total) Voc = MAX 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed Jast. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


74F280A 


Ta =0°C to +70°C 


i Ta = +25°C 
Vec = + 5.0V Vcc = + 5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 
Ri = 500Q2 
Min 
a recs a Peer arerg aie an ene Ereeaieniem 
(tpl Propagation delay 5.0 
ik Heae eelsto Se Waveform 1, 2 75 
f ee ee ge ah eliphaiaaricncct tacit onan eR RTE tn ereeneeranaemeenen + eve Samra semanas © conn 
| teLH Propagation delay 6.5 
| tHE lo~ lg to Ze Waveform 1, 2 6.0 


Subtract 0.2ns from minimum values for SO package. 
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Parity Generator Checker FAST 74F280A 


AC WAVEFORMS 


WFO0606GS 
WF0601SS 


Waveform 1. For inverting Outputs Waveform 2. For Non-Inverting Outputs 
NOTE: For ali waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 


PULSE 
GENERATOR 
AMP (V) 
POSITIVE 
PULSE 
TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R, = Load resistor, see AC CHARACTERISTICS for value. 


FAMILY 
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate Pulse Width | trun | trae 
see AC CHARACTERISTICS for value. 


of pulse generators. 
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FEATURES 

® High-speed 4-bit binary addition 
® Cascadable in 4-bit increments 
e Fast internal carry lookahead 


DESCRIPTION 


The 'F283 adds two 4-bit binary words 
(A, plus B,) plus the incoming carry. The 
binary sum appears on the Sum outputs 
(2 4-2 4) and the outgoing carry (Cour) 
according to the equation: 

Cin + (Ay + By) + 2(Az + Ba) 

= 1p4(Ag3 + Bg) + 8(Aq + Ba) 

=24+2250+ 4234+ 824+ 16Coyt 
where (+ ) = plus. 


Due to the symmetry of the binary add 
function, the 'F283 can be used with 
either all active HIGH operands (positive 
logic) or all active LOW operands (nega- 
tive logic) — see Function Table. In case 
of all active LOW operands the results 
4-24 and Coyt should be interpreted 
also as active LOW. With active HIGH 
inputs, Cijy cannot be left open; it must 
be held LOW when no "carry in" is 
intended. Interchanging inputs of equal 
weight does not affect the operation, 
thus Ciy, Ay, By can arbitrarily be as- 
signed to pins 5, 6, 7, etc. 


PIN CONFIGURATION 


CD04930S 
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FAST 74F283 
4-Bit Adder 


4-Bit Binary Full Adder With Fast Carry 
Product Specification 


TYPICAL SUPPLY CURRENT | 
(TOTAL) 


TYPICAL PROPAGATION 
DELAY 


TYPE 


74F283 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Plastic SO-16 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 


B operand inputs 20uUA/1.2mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


N74F283N 
N74F283D 


LOAD VALUE 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


5 6 3 2 14 15 12 11 


A; By, A2 Bg A3 Bz Ag By 


Cin Court f 


Ly Lg Ugly 


LS04540S 


LS04550S 


6-283 853-0364 80218 


lov! 
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Product Specification 


4-Bit Adder FAST 74F283 


LOGIC DIAGRAM 


Ag B, 
(12) (11) 


Y ¥ie hl 
peed 
ee ee 
t-te 
Seer 
IE = 
es oe ee ee ae eee! 
a ee eee 
i ae ee ee ee 
rl ono 
RG AIC -¥ 
y Y | Y 
y Vv Vv wy (9) 
vy r2 rg rq Court 
LD02200S 
Voc =Pin 16 
GND = Pin 8 
() =Pin number 
FUNCTION TABLE . | 


1001 


1010 
Active HIGH 40011 
Active LOW 


(10+ 9= 19) 
(carry + 5 +6 = 12) 
H = HIGH voltage level 
L=LOW voltage level 
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Product Specification 


4-Bit Adder 


Due to pin limitations, the intermediate carries 
of the ‘F283 are not brought out for use as 
inputs or outputs. However, other means can 
be used to effectiveiy insert a carry into, or 
bring a carry out from, an intermediate stage. 
Figure a shows how to make a 3-bit adder. 
Tying the operand inputs of the fourth adder 
(Az, B3) LOW makes Sy dependent only on, 
and equal to, the carry from the third adder. 
Using somewhat the same principle, Figure b 
shows a way of dividing the 'F283 into a 2-bit 
and a 1-bit adder. The third stage adder (Ap, 
Bo, So) is used merely as a means of getting a 
carry (Ci) signal into the fourth stage (via Ao 
and Bo) and bringing out the carry from the 
second stage on Sp. Note that as long as Apo 
and Bo are the same, whether HIGH or LOW, 
they do not influence So. Similarly, when Ao 
and Bo are the same the carry into the third 
stage does not influence the carry out of the 
third stage. Figure c shows a method of 
implementing a 5-input encoder, where the 
inputs are equally weighted. The outputs So, 
S; and So present a binary number equal to 
the number of inputs |;-I5 that are true. 
Figure d shows one method of implementing 
a 5-input majority gate. When three or more 
of the inputs |, —I5 are true, the output Ms is 
true. 


FAST 74F283 


A; B, A2 Bo Ag By Ag Ba 


Cour 


Cin 


Y4 Yo 3 L4 


C3 


LS04560S 


a. 3-Bit Adder 


A; By Az Bo Az Bz Ay By 


Cin Cout 


ry 


1S045/0S 


' c. 5-Input Encoder 


A; By A2 B2 


Ax B3 Aq Bs 


\ 
Cin] Cin N\ Court F-C1 
N\ 


LSO4 5808, 


b. 2-Bit and 1-Bit Adders 


A; By Az Bo A3 Bz Ay Ba 


Cin Court 


ty 


Ms 


1S$04590S 


d. 5-Input Majority Gate 


Figure 5 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Voc Supply voltage -0.5 to +7.0 Vv 
VIN Input voltage —0.5 to +7.0 V 
| lin Input current -30 to +5 mA 
Vout Voltage applied to output in HIGH output state -0.5 to +Vcc V 
louT Current applied to output in LOW output state 40 mA 
Ta Operating free-air temperature range 0 to 70 °C 
RECOMMENDED OPERATING CONDITIONS 
74F 
PARAMETER UNIT 
Min Nom Max 
Voc Supply voltage 4.5 V 
Vi HIGH-level input voltage 2.0 iy 
Vit LOW-level input voltage 0.8 
lik Input clamp current -18 mA 
IOH HIGH-level output current -1 mA 
lo LOW-level output current 20 mA 
a Ta Operating free-air temperature 0 70 °C 
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A-Bit Adder | FAST 74F283 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F283 
PARAMETER UNIT 


Vou HIGH-level output voltage 
35 .50 V 
V 


TEST CONDITIONS’ 


Voc = MIN, 
Vit = MAX, lon = MAX 
Vin = MIN, 


Voc = MIN, 
Vit = MAX, lo, = MAX 
Vin = MIN, 


Voc = MIN, I = hx 


VoL LOW-level output voltage 


Vik Input clamp voltage 


Input current at maximum 
input voltage 


t5%Voc 


Voc = MAX V, = 7.0V 


hy HIGH-level input current Voc = MAX, V| = 2.7V 


Voc = MAX, V; = 0.5V 


LOW-level input current 


los Short-circuit output current? 


loc Supply current* (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. loc should be measured with ail outputs open and the following conditions: 

Condition 1: all inputs grounded 
Condition 2: all B inputs LOW, other inputs at 4.5V 
Condition 3: all inputs at 4.5V. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202, ''Testing and Specifying FAST Logic."’) 
PARAMETER 


tpLH Propagation delay 
tpH. = Cin to 2; 


74F 283 


Ta = +25°C Ta =0°C to +70°C 
Vcc = + 5.0V Voc = +5.0V + 10% 
TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
R, = 50002 


Ry = 5002 


tPLH Propagation delay 
A; or B, to 2} 


Propagation delay 


Wavelorni 2 3.5 Sef : F 8.5 
Cin to Cout 3.0 5.4 . : 8.0 
tpLH Propagation delay 3.5 Sy. : 3.5 8.5 
fp. “Apor-By to Coy avetotas 4 aneve 3.0 5.3 3.0 8.0 me 
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4-Bit Adder 


FAST 74F283 


AC WAVEFORMS 


VIN 


Vout 


WFO0601JS 


Waveform 1. For inverting Outputs 


Vout Vm Ve 


WFO06069S 


Waveform 2. For Non-inverting Outputs 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


Vcc 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Poie Outputs 


DEFINITIONS 
R,. = Load resistor; see AC CHARACTERISTICS for value. 


C. = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
ov 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude Pulse Width | trin | try 


6-287 


signetics 


Logic Products 


FEATURES 
@ Fully synchronous operation 
® Select from two data sources 


e Buffered, negative edge triggered 
clock 


e Provides the equivalent of 
function capabilities of two 
separate MSI functions (74F157 
and 74F175) 


DESCRIPTION 

‘re ‘F298 is a high-speed Multiplexer 
“wth storage. It selects 4 bits of data 
“orn two sources (Ports) under the con- 
wet of a common Select input (S). The 
sglected data is transferred to the 4-bit 
oun register synchronous with the 
HiGii-to-LOW transition of the Clock 
input (CP). The 4-bit register is fully edge 
triggered. The Data inputs (Ip and |) and 
Select input (S) must be stable only one 
set-up time prior to the HIGH-to-LOW 
transition of the clock for predictable 
operation. 


PIN CONFIGURATION 


| 
| 
| 


CD04940S 
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FAST 74F298 
Multiplexer 


Quad 2-Input Multiplexer With Storage 
Product Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL fuax 


COMMERCIAL RANGE 
Veco = 5V + 10%; Ta =0°C to +70°C 


PACKAGES 


Plastic DIP 
Plastic SO-16 


N74F298N 


N74F298D 


pie ep hin em enna 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


PINS DESCRIPTION 


lias tps te Ita Data inputs 


Data inputs 


LOAD VALUE 
HIGH/LOW 


20uA/0.6MA 


20pA/0.6mA 


20uA/0.6mA 


74F(U.L.) 
HIGH/LOW 


loa lob: loc: loa 
S 


Select input 


Clock pulse input 
(active falling edge) 


cP 


Qa, Qp, Qe, Qg 1.0mA/20mA 


Rea OS em dash Sc ee beast eh ee 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20yA in the HIGH state and 0.6mA in the LOW state. 


20uA/0.6mA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


12 


LS04610S 


LS04600S 


Voc = Pin 16 
GND = Pin 8 
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Multiplexer FAST 74F298 


LOGIC DIAGRAM 


| 
| 


(11) 


(15) (14) (13) (12) 
Q. Qy Q> Qg 


Lb02210S paeeneneaet 


Voc = Pin 16 
CAND = Pin 8 
( ) = Pin numbers 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Vcc _Supply voltage —_ -05t0 +7.0 | va 
VIN input voltage 
ole Input current 
Visine Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

eae Supply voltage 

Vin HIGH-level input voltage 

Vit LOW-level input voltage 

lik Input clamp current 

lou HIGH-level output current 

lot LOW-level output current 7 
_ Ta Operating free-air temperature 
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Multiplexer FAST 74F298 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F298 


PARAMETER TEST CONDITIONS! UNIT 


NO 


Typ 


Voc = MIN, Vi, = MAX, #10%Voo st 
VoH HIGH-level output voltage Via = MIN, Io = MAX ane 
Voc = MIN, Vi. = MAX + 10%Voc =a ee 
V LOW-level output voltage cc » VIL 
ip aa g Vin = MIN, lot = MAX + 5%Voc i Be i cz 


-0.73 | -1.2 


Input clamp voltage Voc = MIN, |) = lik 


Input current at = = 
maximum input voltage Neo MAS MiecZON iat 
fe HIGH-level input current Voc = MAX, V) = 2.7V oe ee: 
lie LOW-level input current Voc = MAX, V; = 0.5V -0.4 
los Short-circuit output current? Voc = MAX fe a —150 mA 
| mA 
loc Supply current (total) Si Voc = MAX Loo 
| 32 | 40 | ma 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output shou'd be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F298 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 


PARAMETER | TEST CONDITIONS CL = = 50pF 


Maximum clock frequency Waveform 1 


"Propagation delay, | _ : A 7.5 4.0 9.0 
CP to Qn way erOnn 4 8.5 4.5 9.5 nS 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


renee neianeninain oPmnemte crinntunntei rane rete RARE HEN are termemensininterermmnetinanren! ee 


74F298 
Ta = +25°C Ta =0°C to +70°C 
Vec = + 5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
R,, = 5002 
Min Typ 

ts(H) Set-up time, HIGH or LOW 2.0 
te(L) lon lin to CP WaAverOnMnie 2.0 ee 
th(H) Hold time, HIGH or LOW 
tn(L) tonylyqt0-CP Wavelotn 
ts(H) Set-up time, HIGH or LOW : 
te(L) S to GP Waveform 
th(H) Hold time, HIGH or ‘LOW 0 
ty(L) S to GP Waveform 2 0 | 
tw(H) CP pulse width, 5.0 
tw(L) HIGH or LOW Wavelormy 5.0 
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AC WAVEFORMS 


MMMM §=— 


WF06311S 
WF06412S 
Waveform 1. Clock To Output Delays Waveform 2. Data Set-up And Hold Times 
And Clock Pulse Width 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 
10% 


OV 


WF06450S 


Vm = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 

R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 

C, = Load capacitance includes jig and probe capacitance; Amplitude Rep. Rate | Pulse Width | trin | trav | 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zourt 


of pulse generators. 


January 25, 1985 6-291 


signetics 


Logic Products 


FEATURES 


e Common parallel 1/O for reduced 
pin count 


e Additional Serial inputs and 
outputs for expansion 


e Four operating modes: Shift Left, 
Shift Right, Load and Store 

e 3-State outputs for bus-oriented 
applications 


DESCRIPTION 


The 'F299 is an 8-bit universal shift/ 
storage register with 3-state outputs. 
Four modes of operation are possible: 
hold (store), shift left, shift right and load 
data. The parallel load inputs and flip- 
flop outputs are multiplexed to reduce 
the total number of package pins. Addi- 
tional outputs are provided for flip-flops 
Qo and Q7 to allow easy serial cascad- 
ing. A separate active-LOW Master Re- 
set is used to reset the register. 


PIN CONFIGURATION 


CD04950S 


February 1986 


FAST 74F299 
Register 


8-Input Universal Shift/Storage Register (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPE TYPICAL 


74F299 100MHz 


ORDERING CODE 


Plastic DIP 


Plastic SOL-20 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


68mA 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


N74F299N 
N74F299D 


Clock pulse input 
(active rising edge) 


Serial data input for right shift 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


0; WO3 WOg WO, 
WO2 WOg WOg 


9 8 713 6 14 5 15 4 16 


LS04620S 


Voc = Pin 20 
GND = Pin 10 


LS04630S 
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Preliminary Specification 


FAST 74F299 


The 'F299 contains eight edge-triggered D- 
type flip-flops and the interstage logic neces- 
sary to perform synchronous shift left, shift 
right, parallel load and hold operations. The 
type of operation is determined by Sg and S;, 
as shown in the Mode Select Table. All flip- 
flop outputs are brought out through 3-state 
buffers to separate !/O pins that also serve 
as data inputs in the parallel load mode. Qo 


LOGIC DIAGRAM 


and Q7 are also brought out on other pins for 
expansion in serial shifting of longer words. 


A LOW signal on MR overrides the Select and 
CP inputs and resets the flip-flops. All other 
state changes are initiated by the rising edge 
of the clock. Inputs can change when the 
clock is in either state provided only that the 
recommended set-up and hold times, relative 
to the rising edge of CP, are observed. 


Asynchronous Reset; Qo - Q7 = LOW 
Parallel Load; 1/O,— Qn, 

Shift Right; DS9- Qo, QoQ, ete. 
Shift Left; DS7.Q7, Q7Qg, etc. 
Hold 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

t = LOW-to-HIGH clock transition 


A HIGH signal on either OE; or OE» disables 
the 3-state buffers and puts the I/O pins in 
the high impedance state. In this condition 
the shift, hold, load and reset operations can 
still occur. The 3-state buffers are also dis- 
abled by HIGH signals on both So and S, in 
preparation for a parallel load operation. 


LO02z220S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 
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RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 

Vin HIGH-level input voltage 

VIL LOW-level input voltage 

lik Input clamp current 

lOH HIGH-level output current 
OL 


| LOW-level output current 


Ta Operating free-air temperature 


PARAMETER TEST CONDITIONS! 


Voc = MIN, +10%Voc 2.5 


Vou HIGH-level output voltage Vit = MAX, lon = MAX 


Voc = MIN, +10%Vcc 
Vo_ LOW-level output voltage Vit = MAX, lo, = MAX 


Vik Input clamp voltage Voc = MIN, | = IK 


Input current at maximum Vor = MAX. Vi = 7.0V 
| input voltage ae i ie 


lig HIGH-level input current Voc = MAX, V) = 2.7V 4 


0 
0 


eat 


li, LOW-level input current Voc = MAX, V; = 0.5V 
Off-state output current, _ i = 
lOZH HiGH-level voltage applied Nico MAM) Mice MIN: Mousey 
Off-state output current _ = - 
loz LOW-level voltage applied Voges Vii = MINa vO Oy 


log Short-circuit output current? Voc = MAX | -60 | 


10 
2 

a4 
7 

9 


{ 
~0.4 
2 


0 


pA 


= 
= 


Ca 
rma 
= 
Pima 


~650 


150 


3 
> 


Icc Supply current (total) Voc = MAX 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. . 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


2 


3 
> 


3 
> 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202, "Testing and Specifying FAST Logic.'’) 


74F299 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 


PARAMETER TEST CONDITIONS _ UNIT 
C, = 50pF 
R, = 500Q2 
fMAax Maximum clock frequency — _MHz 
tPLH Propagation delay 9.0 10 sie 
tPHL CP to Qo or Q7 _ 85 98 
teLH Propagation delay 9.0 10 
igen CP to I/O, Waveronn 11 12 a 
Propagation delay 
TPHL MR to Qo or Q, Waveform 3 9.5 10:5 ns 
Propagation delay 
tpHt MR to 1/0, Waveform 3 14 ‘1S ns 
tpZH Output enable time to Waveform 4 8.0 9.0 ae 
tpz. HIGH or LOW level Waveform 5 : 10.0 11 
tpHz Output disable time from Waveform 4 6.0 7.0 ae 
tpLz HIGH or LOW level Waveform 5 5.5 6.5 
NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


——— 


Ta = +25°C Ta = 0°C to +70°C 
Vcc = +5.0V Veco = +5.0V +10% 
PARAMETER TEST CONDITIONS C, = 50pF C. = 50pF UNIT 
R, = 500Q 
Min | Max 
Set-up time, HIGH or LOW 8.5 Ae 
So or S1 to CP 8.5 
Hold time, HIGH or LOW 0 i 
So or S; to CP 0 
Set-up time, HIGH or LOW 5.0 ae 
1/On, DSo, DS7 to CP 5.0 
th(H) Hold time, HIGH or LOW Waueronacn 2.0 a 
th(L) 1/On, DSo, DS7 to CP 2.0 
tw(H) CP pulse width, HIGH or i 7.0 
ty(L) LOW Waveform 2 ; 70 ns 
Recovery time 
February 1986 6-295 
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AC WAVEFORMS 


WF06312S 


Waveform 1. Data Set-up And Hold Times 


cP 


Gy, VOn 


WF06572S 


Waveform 3. Master Reset Pulse Width 
Master Reset To Output Delay & 
Master Reset To Clock Recovery Time 


OE 


Qn, VOn 


February 1986 


Waveform 5. 3-State Time To HIGH Level And Disable Time From HIGH Level 


NOTE: For all waveforms, Vi = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


Preliminary Specification 


FAST 74F299 


Qn, VOn 


WF06581S 


Waveform 2. Clock To Output Delays 
And Clock Pulse Width 


WF06086S 


Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From LOW Level 


WF06106S 
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TEST CIRCUIT AND WAVEFORMS 


| : . AMP (V) | 


90% 


to 7 ov NEGATIVE 
PULSE 
—— ov 
PULSE _.| 
GENERATOR — 
——— AMP (V) 
POSITIVE 
PULSE 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 
SWITCH POSITION INPUT PULSE REQUIREMENTS 
FAMILY ee aad = 
Pla ee re Amplitude | Rep. Rate | Pulse Width | trin 
Piz dosed 74F {MHz 500ns__—‘| 2.5ns | 2.5ns 
tez, c . rane Dwr hrreal Ei Daan Aver Core Te alee RECA tee aaa Mere ase 
All other 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. | 
Ry = Termination resistance should be equal to Zout 


| 
| 
| | 
| 
| | 
| | 
| | 
| 
: | 

10% 
WEOGA71S'° -eiaemnmenmiemaal [og 5 ; OV | 
WF06450S | 
| 
| 
| 
| | 
| 
| 


of pulse generators. 
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FEATURES 

e Multiplexed parallel 1/O ports 

e Separate Serial input and output 
e Sign extend function 


e 3-State outputs for bus 
applications 


DESCRIPTION 


The 'F322 is an 8-bit shift register with 
provision for either serial or parallel load- 
ing and with 3-State parallel outputs plus 
a bi-state Serial output. Parallel Data 
inputs and outputs are multiplexed to 
minimize pin count. State changes are 
initiated by the rising edge of the clock. 
Four synchronous modes of operation 
are possitle: hold (store), shift right with 
serial entry, shift right with sign extend, 
and parallel load. An asynchronous Mas- 
ter Reset (MR) input overrides clocked 
operation and clears the register. 


PIN CONFIGURATION 


CD05110S 
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8-Bit Serial/Parallel Register With Sign Extend (3-State) 
Preliminary Specification 


TYPE TYPICAL fax TYPICAL <TOTAL) CURRENT 


7aFa22 eM 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%: Ta=0°C to +70°C 


Plastic DIP N74F322N 
Plastic SOL-24 N74F322D 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
' Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
DESCRIPTION | HIGH/LOW 


| RE —_[ Register enable input (active LOW) 1.0/1.0 
Serial (HIGH) or parallel (LOW) mode 
Control input 1.0/1.0 20uA/0.6MA 
Sign extend input (active LOW) 1.0/3.0 20uA/1.8mA 


R : 
| S _ | Serial data select input 1.0/2.0 20uA/1.2mA 
Di. S 0/1. 


LOAD VALUE 
HIGH/LOW 


20uA/0.6mA 


P 
erial data inputs 1.0/1.0 20uA/0.6mA 
Clock pulse input (active rising edge) 1.0/1.0 20nA/0.6mMA 


Asynchronous master reset input 
(active LOW) 1.0/1.0 20uA/0.6mA 
OE Pow) output enable input (active 1.0/1.0 20uA/0.6mA 


[Go| Bistate serial output ———SSSSSC*T=S=«80/8—*| 1. OmA/ZOmA 
On -V/O Multiplexed parallel data inputs or 1.0/1.0 20uA/0.6mA 
. "l3-State parallel data outputs 150/33 3.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


a OE 
MR 1/07 Og 05104103102 1011/09. Qo 


9 4 16 5 15 6 14 7 13 12 
LS04720S 


LS04730S 
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The 'F322 contains eight D-type edge-trig- 
gered flip-flops and the interstage gating 
required to perform right shift and the intra- 
stage gating necessary for hold and synchro- 
nous parallel load operations. A LOW signal 
on RE enables shifting or parallel loading, 
while a HIGH signal enables the hold mode. A 


LOGIC DIAGRAM 


HIGH signal on S/P enables shift right, while 
a LOW signal disables the 3-State output 
buffers and enables parallel loading. in the 
shift right mode a HIGH signal on SE enables 
serial entry from either Dp or D,, as deter- 
mined by the S input. A LOW signal on SE 
enables shift right but Q7 reloads its contents, 


Do 


o| =| 2) 
mi xl 
iT 


FUNCTION TABLE 


5 


i 
a aa 
YY 


/O¢ Os 104 03 


INPUTS 


MODE 
|MR | RE |s/P| SE | s |OE*| cP | VO, VOe Os 
Clear L Xx Xx X x L L iE L 
L Xx X Xx X H 
Feat toss fH [tft [x [x px 


Shift Right 


Sign Extend 
Hold 


Preliminary Specification 


FAST 74F322 


thus performing the sign extend function 
required for the 'LS384 Two's Complement 
Multiplier. A HIGH signal on OE disables the 
3-State output buffers, regardless of the other 
contro! inputs. In this condition the shifting 
and loading operations can still be performed. 


sd 


WO2 1/0, 1/09 
OUTPUTS 
1/0, WO3 WO WO; 1/00 
L L L L L 


*When the OE input is HIGH, all 1/O, terminals are at the high-impedance state; sequential operation or clearing of the register is not affected. 


NOTES: 


1.17 —-lo = The level of the steady-state input at the respective I/O terminal is loaded into the flip-flop while the flip-flop outputs (except Qo) are isolated from the I/O 


terminal. 


2.Dp - D; = The level of the steady-state inputs to the serial multiplexer input. 
3.0O7-Oo = The level of the respective Q, flip-flop prior to the last Clock LOW-to-HIGH transition. 
4.NC =No change; Z = High-lmpedance Output State; H = HIGH Voltage Level; L = LOW Voltage Level; T =LOW-to-HIGH Clock Transition. 


5. T =LOW-to-HIGH clock transition. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Vout Voltage applied to output in HIGH output state -0.5 to +5.5 
10 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage es Se 
[Vn LOWiovel input votlage SS SSCS~“—~—~sSC“‘C*dCC*‘dCO+NNOC 
[te tnput clamp curent SCSTSSCSC*dCSCSCSC*dSSC wt | 
[ton _HIGHevel output curent——SSSCSC~“~dSC“‘CSX3'CTSOWCC*CSSOWO mA 
[ton LOWevel output curent CSS 20 

Ta Operating free-air temperature ae 


PARAMETER 


Voc = MIN, 
Vi = MAX, low = MAX 
Vi4 = MIN, 


Voc = MIN, 
Vit = MAX, lo, = MAX 
Vin = MIN, 


Voc = MIN, |) = lx 


Vou HIGH-level output voltage 


VoL LOW-level output voltage 


Vik Input clamp voltage 


Input current at maximum 
input voltage 


I 
hy HIGH-level input current 


LOW-level input current 


Veco = MAX, V) = 7.0V 


Voc = MAX, 


Voc = MAX, 


Off-state output current, 
HIGH-level voltage applied 


lozH + 
NH 


Voc = MAX, Vin = MIN, Vo = 2.7V 
loz. + Off-state output current, 


li LOW-level voltage applied VeG MMAR Mey = MUNG NO VION a 


los Short-circuit output current? Voc = MAX 
loc Supply current* (total) Voc = MAX, CP = OE = 4.5V 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


EE 
| =150_ 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F322 
Ta = +25°C Ta =0°C to +70°C 
Vec=+ 5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
R, = 50082 R, = 50082 
Typ 

fMax Maximum clock frequency Waveform 1 70 7 MHz 
teLH Propagation delay 
teu: CP to |/O, aveionns 5 8.5 ‘ 


10 


=) 
no 


teLH Propagation delay : 

an CP to Qo Waveform 1 
Propagation delay 

teHL MB to I/O, Waveform 3 
Propagation delay 

teHL MR to Qo Waveform 3 5 
Output enable time Waveform 4 
OE to I/O, Waveform 5 
Output disable time Waveform 4 
OE to I/O, Waveform 5 

tpzH Output enable time Waveform 4 

tpzi S/P to I/O, Waveform 5 

tpHz Output disable time Waveform 4 5 

tpLz S/P to !/O, Waveform 5 6 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


io) 


(7) 


co 
=] 
n 


4.5 


o 


8 
10 


9 11.5 5 
12 15.5 6 


5 
4.5 
5.5 


ol 
Fl~= 
DS 2 


=) 
wn 


Ga © 
oO oO co = 
—_— 
ine) 
io) 


t 
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AC SET-UP REQUIREMENTS 


74F322 


Ta = +25°C Ta =0°C to +70°C 
Vcc = + 5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS C. = 50pF C, = 50pF UNIT 
R,_ = 50022 Ry = 50022 


= 
xo) 


Sep a HIGH or LOW 
oe nee Aes HIGH or LOW 
(a Gorline ce 
Rip oiew 
a Sd has HIGH or LOW 
oe contin HIGH or LOW 
oe aon ame HIGH or LOW 
a —e me HIGH or LOW 
Ci. te ee 


tw(H) CP pulse width HIGH 
late Recovery time, MR to CP 


—_— A 


=) 
” 


=) 
” 


po) 
i) 


— ak ad 
ae) 
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AC WAVEFORMS 


cp 

Qh, 07, Vu 
WF06562S 
Waveform 1. Clock To Output Delays 
And Clock Pulse Width 

MR 

cP 
Qy, On 


WF06571S 


Waveform 3. Master Reset Pulse Width, 
Master Reset To Output Delay And 
Master Reset To Clock Recovery Time 


S/P, OE 


On 


Preliminary Specification 
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ouioe fF XT 


WF06323S 


Waveform 2. Data Set-up And Hold Times 


On 


WF06109S 


Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 


WF06089S 


Waveform 5. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


tats 7.0V NEGATIVE 
PULSE 
eu 
‘| PULSE 
| GENERATOR 
RL AMP (V) 
POSITIVE 
PULSE 
10% 
WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 


INPUT PULSE REQUIREMENTS 


TEST SWITCH FAMILY 
tpLz closed 
tezL closed 


All other open 


DEFINITIONS ; 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C,, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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FEATURES 


® Common parallel 1/O for reduced 
pin count 


e Additional Serial inputs and 
outputs for expansion 


© Four operating modes: Shift Left, 
Shift Right, Load and Store 

e 3-State outputs for bus-oriented 
applications 


DESCRIPTION 


The 'F323 is an 8-bit universal shift/ 
storage register with 3-State outputs. Its 
function is similar to the 'F299 with the 
exception of Synchronous Reset. Paral- 
lel load inputs and flip-flop outputs are 
multiplexed to minimize pin count. Sepa- 
rate serial inputs and outputs are provid- 
ed for Qo and Q7 to allow easy cascad- 


ing. Four operation modes are possible: . 


hold (store), shift left, shift right and 
parallel load. 


The 'F323 contains eight edge-triggered 
D-type flip-flops and the interstage logic 
necessary to perform synchronous re- 
set, shift left, shift right, parallel load and 
hold operations. The type of operation is 
determined by So and S; as shown in 
the Mode Select table. 


PIN CONFIGURATION 


€D05120S 


February 1986 


FAST 74F323 
Register 


8-Bit Universal Shift/Storage Register 
With Synchronous Reset and Common 1/O Pins (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


68mA 


TYPE 


74F323 


ORDERING CODE 


TYPICAL fmax 


100 MHz 


COMMERCIAL RANGE 
Vec = 5V + 10%; Ta =0°C to +70°C 


N74F323N 
N74F323D 


PACKAGES 


Plastic DIP 
Plastic SOL-20 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 
LOAD VALUE 
HIGH/LOW 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.LL.) 
HIGH/LOW 


Serial data input for left shift 
(active LOW) 
Multiplexed parallel data inputs or 
3-State parallel data outputs - 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


1/O9 - 1/07 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


WO, WOg WOs 


WO 02 Og 0g 


9 8 7 13 6 14 5 15 4 16 
.$04740S 


LS04750S 
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All flip-flop outputs are brought out through 3- FUNCTION TABLE 


State buffers to separate I/O pins that also 
serve as data inputs in the parallel load mode. INPUTS 


Qp and Q; are also brought out on other pins RESPONSE 

for expansion in serial shifting of longer 

words. Synchronous Reset; Qo - Q7 = LOW 
A LOW signal on SR overrides the Select Parallel Load; 1/On—+-Qn 

inputs and allows the flip-flops to be reset by Shift Right; DSo- Qo, QoQ, etc.) 
the next rising edge of CP. All other state Shift Left; DS7—Q7, Ba S6.e etc. 


changes are also initiated by the LOW-to- Hold 
HIGH CP transition. Inputs can change with 4 = HIGH Voltage Level 

the clock is in either state provided only that L=LOW Voltage Level 

the recommended set-up and hold times, X= Don't care 

relative to the rising edge of CP, are ob- 

served. 


A HIGH signal on either OE, or OE» disables 
the 3-State buffers and puts the I/O pins in 
the high impedance state. In this condition 
the shift, load, hold and reset operations can 
still occur. The 3-State buffers are also dis- 
abled by HIGH signals on both So and S; in 
preparation for a parallel load operation. 


LOGIC DIAGRAM 


== er ole 
diddy vie 


‘ vy, 
DL ai 
eae) ee es | 


00 WO, 02 WO3 
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Register FAST 74F323 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
Voc Supply voltage -0.5 to +7.0 


V 
V 
mA 
Vout Voltage applied to output in HIGH output state -0.5 to +5.5 V 
mA 
°C 


lout Current applied to output in LOW output state 40 | mA 
Ta Operating free-air temperature range 0 to 70 hoe | tl 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage 

Vit LOW-level input voltage 

lik Input clamp current 

lOH HIGH-level output current 
lot LOW-level output current 


Ta Operating free-air temperature 


PARAMETER 


HIGH-level output voltage 


TEST CONDITIONS’ 


74F323 , 
UNIT 
|min | 


2.7 


Voc = MIN, 
Vi = MAX, low = MAX 
Vin = MIN, 


Voc = MIN, 
Vi, = MAX, lo. = MAX 
Vii = MIN, 


Voc = MIN, t= hk 


+10%Voc 


+ 5%Voc 


VoH 


we 
iN 


+ 10%Voc 


VoL LOW-level output voltage 


Vik Input clamp voltage 
H 


-0.73 | -1.2 


7 Input current at maximum Voc = MAX, V; = 7.0V 
input voltage 


I; HIGH-level input current Voc = MAX, V = 2.7V 


So, Si 
I LOW-ievel input current Voc = MAX, V; = 0.5V 
Others 
lozH + Off-state output current, = a - 
nn HIGH-level voltage applied NO OA SC ee na ee 
loz. +  Off-state output current, = = - 
le LOW-level voltage applied Nee = otter ae 


los Short-circuit output current? Voc = MAX 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


= 
> 


yp” 
3.4 
35 
35 
1 
-0.4 


~N alfmlosa tn | wo 
so 
> 


loc Supply current (total) 


| 
re)) 
a 
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Bi 
> 


February 1986 6-307 


* 


Signetics Logic Products Preliminary Specification 


Register FAST 74F323 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'’) 


74F323 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Vcc = +5.0V + 10% 
C._ = 50pF Ce = 50pF 


| min | tye | Max 

a oe i 
teLy Propagation delay 4.0 7.0 9.0 
tpy_ CP to Qo or Qy wavelorm) 3.5 6.5 8.5 
teLy Propagation delay 4.0 7.0 9.0 
tpy_ CP. to 1/0, MveIOuM | 5.0 8.5 11 
tezH Output enable time to Waveform 3 3.5 6.0 8.0 
tpz. HIGH or LOW level - Waveform 4 4.0 7.0 10 
tpyz Output disable time from Waveform 3 2.5 4.5 6.0 
tpLz HIGH or LOW level Waveform 4 2.0 4.0 5.5 


AC SET-UP REQUIREMENTS 


PARAMETER TEST CONDITIONS 


fMAx Maximum input frequency 


=0°C to +70°C 
Voc = +5.0V + 10% 


PARAMETER TEST CONDITIONS C. = 50pF 


ts(H) Set-up time, HIGH or LOW — 5 
t(L) So or Sy to CP Meevciorne 8.5 
th(H) Hold time, HIGH or LOW 

th(L) So or S; to CP eC 


af me 
oe 
fees 
wt poe tine HIGH or LOW | Wavetom 2 fo 
ee CP pulse width, HIGH or LOW 
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AC WAVEFORMS 


Hr 


WF06563S 
WF06324S 


Waveform 1. Clock To Output Delays Waveform 2. Data Set-up And Hold Times 
And Clock Pulse Width 


WEO610AS 
WFO608AS 


Waveform 3. 3-State Output Enable Time To LOW Level Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From LOW Level And Output Disable Time From HIGH Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S OV 


WF06450S 


Ve = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 


All other open 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 
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FEATURES 


e Shifts 4 bits of data to 0, 1, 2, 3 
places under control of two 
select lines 


e 3-State outputs for bus organized 
systems 


DESCRIPTION 


The 'F350 is a combination logic circuit 
that shifts a 4-bit word from 0 to 3 
places. No clocking is required as with 
shift registers. 


The 'F350 can be used to shift any 

number of bits any number of places up 

or down by suitable interconnection. 

Shifting can be: 

1. Logical — with logic zeros filled in at 
either end of the shifting field. 


2. Arithmetic — where the sign bit is ex- 
tended during a shift down. 


3. End around — where the data word 
forms a continuous loop. 


The 3-State outputs are useful for bus 
interface applications or expansion to a 
larger number of shift positions in end 
around shifting. The active LOW Output 
Enable (OE) input controls the state of 
the outputs. The outputs are in the HIGH 
impedance ''off'' state when OE is 
HIGH, and they are active when OE is 
LOW. 


PIN CONFIGURATION 


CD05130S 


August 26, 1985 


FAST 74F350 
Shiffer 


4-Bit Shifter (3-State) 
Product Specification 


TYPICAL PROPAGATION 


ae DELAY 


74F350 


ORDERING CODE 
COMMERCIAL RANGE 


Pocenges Voc = 5V +10%; Tag =0°C to +70°C 


Plastic DIP N74F350N 
Plastic SO-16 N74F350D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
PINs DESCRIPTION HIGH/LOW | HIGH/LOW 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


Output enable input (Active LOW) 1.0/2.0 | 20uA/1.2mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


0). MUX 
: \ G3 [SHIFTER] 


LS04760S 


Voc = Pin 16 
GND = Pin 8 


LS04770S 
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Shifter FAST 74F350 


LOGIC DIAGRAM 


(10) (13) 


\/ VY VY 
/ \/ 


8D92030S 


Voc = Pin 16 
GND = Pin 8 
()=Pin numbers | 


FUNCTION TABLE 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 

D, = HIGH or LOW state of referenced |, input 


LOGIC EQUATIONS 


Yo = So'St'lo + SoSy111 + So°S4* 2 + SoSy'g 
Y4= SoSyely + SoSy'lo + So'Sq" 14 + SoSyo 


Yo= So°S4 ‘lo + So'S1 y+ So°Si" lo + So°S4"l_ 4 
Y3= So°Sy lg + SoS} ‘la + So°S1" Iq + So°S4'lg 
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Shifter FAST 74F350 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


lin Input current -30 to +5 
Vout Voltage applied to output in HIGH output state -0.5 to +5.5 
lout Current applied to output in LOW output state 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


V HIGH-level input voltage 


IH 
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Shifter | | FAST 74F350 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F350 
PARAMETER TEST CONDITIONS' 
Typ 


Twa | MT 
Voc = MIN, +10%Voc 2.4 —_ 
Vou HIGH-level output voltage Vit = MAX, lou = MAX 
Vig = MIN, 27 | 34 a 
Voo = MIN, 35 
VoL LOW-level output voltage Vit = MAX, lo. = MAX 
Vin = MIN, a 
Vik Input clamp voltage -0.73 
Input current at maximum Voc = MAX, V; = 7.0V 4100 
input voltage 


> 


> 


lit LOW-level input current Voc = MAX, V; = 0.5V 
Off-state output current, a 7 _ 
lozH HiGH-level voltage applied Veo MOS: Nip MIN NO =e 
Off-state output current, 3 = a 
lozu LOW-level voltage applied NCGS NH MINE NO OY 


los Short-circuit output current? Voc = MAX, Vo = 0.0V 


icc Supply current (total) Voc = MAX 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


+ 
ine) 


2 


o 
= 
> 


-2 


= 
> 


-150 mA 


nN 
IN) 
wo 
on 
= 

> 


ye) 


NO 
oO 


. ; , 


aN 
nm 

B 
> 


a 
S 
> 


ae 
| 7 
ie HIGH-level input current Voc = MAX, V; = 2.7V Pel 
= 
| -60 | 
are 
ae 
ae 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


| 74F350 


Ta =0°C to +70°C 
Veco = +5.0V +10% 


PARAMETER TEST CONDITIONS C, = 50pF 


tPLH Propagation delay Wavelome 4 
tPHL In to Yn 


teLH Propagation delay Waveforni 4 
tPHL Sp to Yn 
Output enable time to Waveform 2 
HIGH or LOW level Waveform 3 


tpyz Output disable time from Waveform 2 


tpiz HIGH or LOW level Waveform 3 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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APPLICATIONS 


12 13 «#14 «18 


3 2 by lo ty le ig -3 2 | -34at 3 otoatsa lo ty ig ft 
$1 $1 $1 $) 3 '2 0 2 13 


BD02040S 


S18o 

LL No shift 

LH Shift end around 1 
HL Shift end around 2 
HH Shift end around 3 
LL Shift end around 4 
L H Shift end around 5 
HL Shift end around 6 
H H Shift end around 7 


Nm 


Trrrerreerrmn 


8-Bit End Around Shift 0, 1, 2, 3, 4, 5, 6, 7 Places 


1.3 —— lo i LJ 13 
$1 


3 82ty lo ty ta | 13ote ty lo | 19> <1 
Sy 3 Ee 


SSeS te 


BD02050S 


S; So Scale 
L +8 Ve 

L H+4 V4 

H L+2 Ya 

H  HNo change 1 


13-Bit 2's Complement Scaler 


ee 
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APPLICATIONS Continued 


12:11:10 9 8 7 


So 
$1 


4 3 2 1 Ss 


BDO2060S 


So 

L No shift 

H Shift 1 place 
L Shift 2 places 
H Shift 3 places 


= 


Trrren 


16-Bit Shift Up 0, 1, 2, or 3 Places 


AC WAVEFORMS 


IORS 


Fr You -03V 6 


0 Vy TST TICTONET 


WF06063S 


WFO6096S 


Waveform 1. Propogation Delay Data Waveform 2. 3-State Output Enable Time To HIGH Level 
And Select To Output And Output Disable Time From HIGH Level 


3.5V 


be Vor + 0.3V 


WF06076S 


Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


Vu 
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TEST CIRCUIT AND WAVEFORMS 


4% 7.0V 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


tpLz 
tez 
All other 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


VM = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
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Dual 4-Line to 1-Line Multiplexer 
Product Specification 


Logic Products 


FEATURES TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
e Inverting version of 'F153 DELAY (TOTAL) 


e Separate Enable for each 
multiplexer section 

e Common Select inputs 

e See 'F353 for 3-State version ORDERING CODE 


COMMERCIAL RANGE 
The 'F352 has a dual 4-input multiplexer 


that can select 2 bits of data from up to Plastic DIP N74F352N 
eight sources under control of the com- Plastic SO-16 N74F352D 


mon Select inputs (So, S;). The two 4- NOTES: 
input multiplexer circuits have individual 1. SO package is surface-mounted micro-miniature DIP. 


active LOW Enables (Ea, Ep) which can 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
be used to strobe the outputs indepen- Data Manual. 


dently. Outputs (Y,, Yp) are forced HIGH 


wren og oa Enables (Ea, INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
b) are : 


The device is the logical implementation 
of a 2-pole, 4-position switch, where the 
position of the switch is determined by 
the logic levels supplied to the two 
Select inputs. 


The 'F352 can be used to move data to 
a common output bus from a group of 
registers. The state of the Select inputs 
would determine the particular register NOTE: 

from which the data came. An alternative — One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
application is as a function generator. 

The device can generate two functions or 

three variables. This is useful for imple- 

menting highly irregular random logic. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


10 11° 12 «13 «15 


Es loa ‘1a 2a '3a lob 4b ab Ian Ep 


LS04780S 


CD05140S 


LS04790S 
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Multiplexer FAST 74F352 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUT 
X | X | H 


Es toa lta I2g gq Sy So lon tb = !ap I3b Ep 
(1) (6) (5) (4) (3)} (2)f  (14)] (10) (11) (12) (13) (15) 


V | VV V 


n 


a 
ft] ———F] ! 


-sezezezs is l§ 


X 
X 
X 
X 
X 
X 
X 
L 
H 


xX KKK KK IT XK 
x x< KK OTK XK XX 


X 
X 
X 
X 
X 
L 
H 
X 
X 


LZ Ler Lee re 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


(7) (9)T 
Ya Yp 
LD02490S 
Voc = Pin 16 
GND = Pin 8 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Voc Supply voltage 
VIN Input voltage 
lin Input current 
Vout Voltage applied to output in HIGH output state 


lout Current applied to output in LOW output state 


Ta Operating free-air temperature range 
RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Vin HIGH-level input voltage 


VIL LOW-level input voltage 
Input clamp current 
HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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Multiplexer FAST 74F352 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F352 


PARAMETER TEST CONDITIONS! UNIT 


Voc = MIN, Vit = MAX, 
Vin = MIN, lon = MAX 


Vou HIGH-level output voltage 


Voc = MIN, Vit = MAX, 
Vin = MIN, lo, = MAX 


Vik Input clamp voltage Voc =MIN, | = Ik 


Input current at _ 7 


_ 
Pig HiGHievet input cirert——=«dt eos Wana SY 
— 
=a 
-_ 


VoL LOW-level output voltage 


Ne LOW-level input current Voc = MAX, V; = 0.5V 
los Short-circuit output current? 


icc Supply current (total 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequences of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


Ta = + 25°C Ta =0°C to +70°C 
Voc = +5.0V Vec = +5.0V +10% 


PARAMETER TEST CONDITIONS C, = S0pF C, = 50pF 


Min 
Propagation delay 2.5 
lon to Yn Waveform 1 15 
Propagation delay 4.5 
S, to Yn Waveform 2 40 
tpLH Propagation delay 2.5 5.0 
teu: E, to Yp MANCINI 3.5 6.0 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Multiplexer — —_ FAST 74F352 


AC WAVEFORMS 


WF06019S WF06036S 


Waveform 1. Propagation Delay For Data To Output Waveform 2. Propagation Delay For 
Select Or Enable To Output 


NOTE: For ail waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 


90% 


NEGATIVE 
PULSE 


Vcc 
©) 


OV 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
—< = = SS PULSE 


TC01860S 
10% 
- ov 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude 
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FEATURES 
e@ Inverting version of 'F253 


e 3-State outputs for bus interface 
and multiplex expansion 


e Common Select inputs 
e Separate Output Enable inputs 


DESCRIPTION 


The 'F353 has two identical 4-input mul- 
tiplexers with 3-State outputs which se- 
lect two bits from eight sources selected 
by common Select inputs (So, S$). When 
the individual Output Enable (Egg, Epp) 
inputs of the 4-input multiplexers are 
HIGH, the outputs are forced to a HIGH 
impedance (HIGH Z) state. 


The 'F353 is the logic implementation of 
a 2-pole, 4-position switch; the position 
of the switch being determined by the 
logic levels supplied to the two Select 
inputs. 


Logic equations for the outputs are 
shown below: 


Ya = OEg « (loa ¢ Sy ¢ Sp + Ita © =0 
+ log e Sy ¢ Sq + Igq ¢ Sy @ So) 


Yp = OEp « (lop ° Sy e So + lp ¢ =O 
+ lop e Sy @ So + Igp ¢ Sy e So) 


PIN CONFIGURATION 


C005150S 
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Product Specification 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


74F353 6.0ns 11mA 


ORDERING CODE 


COMMERCIAL RANGE 
Veo = 5V +10%; Ta =0°C to +70°C 


N74F353N 
N74F353D 


1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products © 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| loa-lsa—=—==Ss«d|séPort A data inputs 1.0/1.0 | 20uA/0.6mA 
Port B data inputs 1.0/1.0 | 20uA/0.6mA 
Common select inputs 1.0/1.0 

OE, OE; : on 1.0/1.0 20.A/0.6mA 
3-State outputs (inverted) 150/40 3.0mMA/24mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (iEEE/IEC) 


L$04800S 


L$04810S 
Voc = Pin 16 
GND = Pin 8 
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Multiplexer | FAST 74F353 


LOGIC DIAGRAM . | FUNCTION TABLE 

or, loa is ie lan i9n Sy So Ion yp tap gC 
(1)] 6 18 (4) (3){ (2) (14) (10)} = (44). (12) (13) (15) 

ey | ' ow : X xXx|X|X1]H 

V : = V | \/ L x}x}x dL 

: | L x|x{xIe 

4 4 H ey el 

VU VY H eT Ok 

L Nel Ee eH eh 

— —— L % bel oc dae 

H XIXTLI Le 

pa H XIX}HIL 


ae 
Crees 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


All but one device must be in the HIGH 
impedance state to avoid high currents ex- 
ceeding the maximum ratings, if the outputs 


V of the 3-State devices are tied together. 
Yb Design of the Output Enable signals must 
L0025008 ensure that there is no overlap. 
Vcc =Pin 16 
Pb 2 LS - See rele ee nee eee se Ces RE ee se Se 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER | 74F UNIT 


| Supply voltage -0.5 to +7.0 V 
Input voltage -0.5 to +7.0 V 


Input current ~-30 to +5 mA 


Voltage applied to output in HIGH output state -~0.5 to +5.5 V 


PATO aA AA RC RO GENE A A pate em RR NANA EN I ee 


Vour 


et nt mt rier AEDES 


lout _Gurrent applied to output in LOW output state 48 mA 


neem we hr marnadee eas (Naar nt a tat eater men 


imcenmpaiy Hn eared imi mer metre tnt CARA OPED PEMA fn TAGE PRON NT RAT Cd tment Antmmamnanaremnres ee mnt tener erent anette et etn nr ramen errvarnrunemnnaner men renner 


PARAMETER 


errant emer Are hmmm ep Anan i jspmnrrn varias nag AAA Hn tA Neer nee eRe ty attr yat hana et Pe ek nr ene erat 


Vac Supply voltage 


Vin HIGH-level input voltage 


a aE tet RIC EIEN SEDDON AL et YA er rte aR RENEE A FORMA 


LOW-level input voltage 


{ene ma ESA MRL A FRAC A ROU A a RN ANN sr ei sin hinnannreresemy aie hse 


_ Input clamp current 


Ueno vga inane Waiena isn AlPn cere AC ES ESCALATOR tt nem ner me 


~ HIGH- level output current 


cape estat fy nin een rary ems Asem amarante FURE AAttin a paemtnene A enbacnene 


Operating free- “air _temperature 


seen «remanent een a pneemn 
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Multiplexer FAST 74F353 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F353 


PARAMETER TEST CONDITIONS! UNIT 


i) 
B 
8 
< 
mo] 
nD 


Voc = MIN, Vip = MAX, +10%Voc 


V HIGH-level output voltage 
on P s Vins = MIN, lou = MAX + 5%Voc oF 3.4 


Voc = MIN, Vit = MAX, +10%Voc 
Vin = MIN, lol = MAX + 5%Voo 


Vik Input clamp voltage Voc = MIN, |) = lik 


i Input current at maximum Veo = MAX, V) = 7.0V 
input voltage 

liq HIGH-level input current Voc = MAX, V, = 2.7V 

ly LOW-level input current Voc = MAX, V| = 0.5V 


Off-state output current, 7 7 7 
lOZH —-HiGH-level voltage applied Vee = Mar Mino MING No =e a¥ 


Off-state output current ‘S re ~ ; 
LOW-level voltage applied Moo MAA Vine MIN NOS O:e¥ 


VoL LOW-level output voltage 


on 
oO 


on] on 
ro) 


-0.73 | -1.2 


re 
ie) 
io) 


1 
~0.4 


no 
Oo 
> 


2 


re 
> 


> 


2 


1 
On 
o 
i= 
> 


lozL 


~150 mA 
mA 


Short-circuit output current? 


los 


—_s 
ms 


nN 

o 
Bb 

> 


Supply current (total) 


loc 


ae | w | 
On 
a 


=| 
> 


23 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 26°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


Ta =0°C to +70°C 
= = +109 
PARAMETER TEST CONDITIONS Vec = +5.0V + 10% 
= C. = 50pF 


tPLH Propagation delay 
tPHL In to Yn 


teLH Propagation delay 
tPHL Sn to Yn 


tpZH Output enable time to 
tpz HIGH or LOW level 


tpyz Output disable time from 
tpLz HIGH or LOW level 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Signetics Logic Products 


Multiplexer 


AC WAVEFORMS 


lan, 'bn 


Yan, Ybn 


Product Specification 


FAST 74F353 


WF06037S 


WF06014S 


Waveform 1. Propagation Delay (l,) To Output (Y,) Waveform 2. Propagation Delay Select 


(S,) To Output (Y,) 


3.5V 


2 VoL + 0.3V 


WFO06099S 
WF06079S 


Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disabie Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
| GENERATOR 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


tpLz closed 
{pz closed 
All other open 


DEFINITIONS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


WF06470S 10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width 


R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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Signetics FAST 74F365, F366, 
F367, F368 


Buffers /Drivers 


"F365, 'F367 Hex Buffer/Driver (3-State) 
Logic Products 'F366, 'F368 Hex Inverter Buffer (3-State) 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 
COMMERCIAL RANGE 
Vec = 5V + 10%; Ta =0°C to +70°C 
: N74F365N, N74F366N 
Figsle Bly N74F367N, N74F368N 
: N74F365D, N74F366D 7 
Plastic O46 N74F367D, N74F368D 
"NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
rare 3-State output enable input 


H =HIGH voltage level = oe 
X =Don't care Yo- Ys, Yo- Ys Outputs 750/106.6 15mA/64mA 


(Z) = HIGH impedance (off) state NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


FEATURES 


e High impedance NPN base inputs 
for reduced loading (20uA in 
LOW and HIGH states) 


e 3-State buffer outputs sink 64mA 
e High speed 
e Bus oriented 


FUNCTION TABLE, 'F365, 'F366 


OUTPUTS 
i 
L 
H 
(2) 
(2) 


L =LOW voltage level 


PIN CONFIGURATION 


"F365 "F366 ‘F367 "F368 


CD05181S 
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Buffers /Drivers FAST 74F365, F366, F367, F368 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


'F365 "F366 'F367 "F368 


LS04901S 


January 4, 1985 6-326 


Signetics Logic Products Product Specification 


Buffers /Drivers FAST 74F365, F366, F367, F368 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


PARAMETER 74F 
Supply voltage 0.5 to +7.0 
Input voltage -0.5 to +7.0 


a ene cn er ra eres aneannatseern Cle eres . Ae na edt Ht heme rma cms entre LA name mm este 


Input current 


Voltage applied to output in HIGH output state 


Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage a 
Vin HIGH-level input voltage 
Vib LOW-level input voltage 
lik Input clamp current 7 _ 
lou HiGH-level output current _ 
lo LOW-level output current 
Ta Operating free-air temperature J 07 
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Signetics Logic Products 


Buffers /Drivers 


Product Specification 


FAST 74F365, F366, F367, F368 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


Von HiGH-level output voltage 


VoL. LOW-level output voltage 


Vik 


Input current at 
| maximum input voltage 


Input clamp voltage 


re HIGH-level input current 


Ne LOW-level input current 


Off-state current 
HIGH-level voltage applied 


Off-state current 
LOW-level voltage applied 


logs Short-circuit output current? 


lozi 


IoCH 
‘F365, 'F367|  Ioc. 
Supply locz 

loc —s Current se 
(total) _|ccH 
‘F366, 'F368/  IccL 
locz 


NOTES: 


74F365, 'F366 


"F367, 'F368 


TEST CONDITIONS' UNIT 


+10%Voc 24 
Voc = MIN, t5%Voc : 3.4 
Vii = MAX, 
Viiy = MIN +10%Voc 


| lon = ~-15mA 


lo. = 48mA +10%Voc 


=k 


—_ 
Oo 
(o) 


Oo 
= = rit = 


nN 
“J 


Voc = MAX, Vj = 0.5V 

Voc = MAX, Viq=MIN, Vo = 2.4V A 

Voc = MAX, Vi = MIN, Vo = 0.5V -50 A 

Voc = MAX -100 mA 
m 


4. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. 


3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


PARAMETER 


| teLH Propagation delay 
tere i, to Yr 
teLy Propagation delay 
teHL I, to Y, 
tpz1H Output enable time 
tpz, to HIGH or LOW level 
tpzy Output enable time 
tpz- to HIGH or LOW level 
tpyz Output disable time 
tpLz from HIGH or LOW level 

NOTE: 


Subtract 0.2ns from minimum values for SO package. 


January 4, 1985 


TEST CONDITIONS 


App Note 202, ''Testing and Specifying FAST Logic."') 


74F365, 'F366, 'F367, 'F368 


Ta = +25°C Ta =0°C to +70°C 
Vcc = + 5.0V Voc = +5.0V + 10% 
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Buffers /Drivers FAST 74F365, F366, F367, F368 


AC WAVEFORMS 


WFOS06LS 
WF0601Z7S 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


OE OE Vu Vea 
tpzL~ 'PLZ 
Vv -0.3V 3.5V 
eye YORY Vu 
Yor Y a 
ov OV Voi + 0.3V 
WF06075S, 
WFO609AS 
Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS | 


AMP (V) 


90% 


e5 7.0V NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


WF 064718 


WF 06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 


TEST SWITCH 


tpLz closed 
tezL closed 
All other open 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
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Logic Products 


FEATURES 

e 8-bit transparent latch - 'F373 

e 8-bit positive, edge-triggered 
register -— 'F374 

e 3-State output buffers 

® Common 3-State output enable 


® Independent register and 3-state 
buffer operation 


DESCRIPTION 


The 'F373 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are 
controlled independently by Enable (E) 
and Output Enable (OE) control gates. 


The data on the D inputs are transferred 
to the latch outputs when the Latch 
Enable (E) input is HIGH. The latch 
remains transparent to the data inputs 
while E is HIGH, and stores the data that 
is present one set-up time before the 
HIGH-to-LOW enable transition. 


The 3-State output buffers are designed 
to drive heavily loaded 3-State buses, 
MOS memories, or MOS microproces- 
sors. The active LOW Output Enable 
(OE) controls all eight 3-State buffers 
independent of the latch operation. 


PIN CONFIGURATION 


CD0S160S 


August 26, 1985 


FAST 74F373, 74F374 
Latches /Flip-Flops 
'F373 Octal Transparent Latch (3-State) 


'F374 Octal D Flip-Flop (3-State) 
Product Specification 


pe TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


7aPaTE 
7aFaTA 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 
Plastic DIP N74F373N, N74F374N 


Plastic SOL-20 N74F373D, N74F374D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 


7 ae tomy 


3-State outputs 150/40 3mA/24mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS$04820S 


Voc = Pin 20 
GND = Pin 10 


LS04840S 
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Signetics Logic Products 


Latches /Flip-Flops 


PIN CONFIGURATION 


CD05170S 


LOGIC DIAGRAM, 'F373 


Voc = Pin 20 
GND = Pin 10 


Voc = Pin 20 
GND = Pin 10 


When OE is LOW, the latched or transparent 
data appears at the outputs. When OE is 
HIGH, the outputs are in the HIGH impedance 
“off'' state, which means they will neither 
drive nor load the bus. 


The 'F374 is an 8-bit, edge-triggered register 
coupled to eight 3-State output buffers. The 
two sections of the device are controlled 


August 26, 1985 


LOGIC SYMBOL 


LS04830S 


Voc = Pin 20 
GND = Pin 10 


Product Specification 


FAST 74F373, 74F374 


LOGIC SYMBOL (IEEE/IEC) 


LS04850S 


(19) 
Q, 
L002510S 


independently by the Clock (CP) and Output 
Enable (OE) contro! gates. The register is 
fully edge triggered. The state of each D 
input, one set-up time before the LOW-to- 
HIGH clock transition, is transferred to the 
corresponding flip-flop's Q output. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 


6-331 


LD02520S 


memories, or MOS microprocessors. The ac- 
tive LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the reg- 
ister operation. When OE is LOW, the data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped- 
ance ''off'’ state, which means they will 
neither drive nor load the bus. 


Signetics Logic Products Product Specification 


Latches /Flip-Flops FAST 74F373, 74F374 


MODE SELECT — FUNCTION TABLE, 'F373 


INPUTS 


H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW E transition 
L = LOW voltage level 
X = Don't care 
| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW E transition 
(Z) = HIGH impedance ''off'' state 

= LOW-to-HIGH clock transition 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 
PARAMETER 


Vout Voltage applied to output in HIGH output state 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
Vin HIGH-level input voltage 
IL i 
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Latches /Flip-Fiops FAST 74F373, 74F374 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature ee unless otherwise noted.) 


—7ar373, ‘F374 | "F374 
PARAMETER TEST CONDITIONS! min | aye" | UNIT 
Voc = MIN, £10%Voc P Me 


V 
Vou HIGH-level output voltage Vi = MAX, low = MAX 

V 

V 

V 

V 


Vin a MIN, 
cies 


Voc = MIN, +10%Voc 
VoL LOW-level output voltage Vit = MAX, lo, = MAX 
Vin=MIN, +5%Vocc 


Vik Input clamp voltage Voc = MIN, | = Ix 


Input Current at maximum 
input voltage 


HIGH-level input current Voc = MAX, V, = 2.7V 


LOW-level input current Voc = MAX, V, = 0.5V 


Off-state output current, - ~ _ 
lozH HIGH-level voltage applied Veo = MAX, Vir = MIN, Vo = 2.4V a 


Voc = MAX, V, = 7.0V 


Off-state output current, 2 7 _ 
loz LOW-level voltage applied Voc = MAX, Vin = MIN, Vo = 0.5V 


Short-circuit output current? Voc = MAX, Vo = 0.0V 


-1.2 
~—0.6 
<< OE = 4.5V 
loc Supply current (total) Voc = MAX Cp «OE =45V 
nate ICCZ_—_D inputs = GND 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Latches/Flip-Flops | FAST 74F373, 74F374 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F373, 'F374 


Ta = +25°C 
Vec = +5.0V 
C,_ = 50pF 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 


TEST 
CONDITIONS 


PARAMETER 


Min Typ 


fax Maximum clock frequency "F374 Waveform 6 fed 
9.0 11.5 5.0 13.0 
4.0 7.0 3.0 8.0 


teLH Propagation delay : 

a Eto: F373 Waveform 1 

tery Propagation delay : 5.3 7.0 3.0 8.0 

tour Dn, to Q, BOnSe if. SHV OMe IDEA 3.7 5.0 2.0 6.0 a 


er Semee[re [ mone | [as [os [a | 


tpHL CP to Q, 
; Output enable time to HIGH 'F373 pees 5.0 11.0 2.0 12.0 f 
PZH level 'F374 9.0 11.5 2.0 12.5 
t Output enable time to LOW 'F373 Weavers 5.6 7.5 2.0 8.5 
PZL level 'F374 5.3 7.5 2.0 8.5 
t Output disable time from HIGH 'F373 Wiisioane 4.5 6.5 2.0 7.5 Pe 
PHZ level 'F374 5.3 7.0 2.0 8.0 
3.8 5.0 2.0 6.0 
4.3 5.5 2.0 6.5 


74F373, 'F374 


3. 
2. 
3. 
2 
4. 
4. 
2. 
2. 
2: 
2. 
2. 
2 
a 
2. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


' Output disable time from LOW ‘F373 Waveform 3 
PLZ level ‘F374 


AC SET-UP REQUIREMENTS 


Ta = +25°C Ta = 0°C to +70°C 
TEST Vec = + 5.0V Vcc = +5.0V + 10% 
CONDITIONS C. = 50pF 


ts(H) Set-up time, HIGH or LOW 
ts(L) Dp to E F373 Waveform 5 


PARAMETER 


Typ 


a 
20 
wt pene HIGH or LOW 
ah Clock pulse width 
ee 
wt ae HIGH or LOW 

| 60 


tw(H) Latch enable pulse width 'F373 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Latches /Flip-Flops FAST 74F373, 74F374 


AC WAVEFORMS 


WFO609BS 
WF06151S 


Waveform 1. Latch Enable To Output Delays Waveform 2. 3-State Output Enable Time To HIGH Level 
And Latch Enable Pulse Width And Output Disable Time From HIGH Level 


WFO6D6CS 


WFO0607AS 


Waveform 3. 3-State Output Enable Time To LOW Level Waveform 4. Propagation Delay Data To Q Outputs 
And Output Disable Time From LOW Level 


MMMM §=— 


WF06313S 
WF06112S 


Waveform 5. Data Set-up And Hold Times Waveform 6. Clock To Output Delays 


HM nd Pulse Wi 


WF06325S 


Waveform 7. Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Latches /Flip-Flops = FAST 74F373, 74F374 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
5 7.0V NEGATIVE 
PULSE 
| R, OV 
PULSE 
GENERATOR 
CL Rx. AMP (V) 
POSITIVE 
PULSE 
10% 
WF06471S OV 


WF06450S 


Ve = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 


TEST SWITCH 


tpLz 
tezL 
All other 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate 


DEFINITIONS 
R,_ = Load resistor; see AC CHARACTERISTICS for value. 
C_ = Load capacitance includes jig and probe capacitance; 
| see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. : . 
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FEATURES 


© High impedance NPN Base Inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


e ideal for addressable register 
applications 


® Enable for address and data 
synchronization applications 


® Eight edge-triggered D flip-flops 
® Buffered common clock 


® See 'F273 for Master Reset 
version 


@ See 'F373 for transparent latch 
version 


@ See 'F374 for 3-State version 


DESCRIPTION 


The 'F377 has eight edge-triggered, D- 
type flip-flops with individual D inputs 


and Q outputs. The common buffered © 


Clock (CP) input loads all flip-flops simul- 
taneously, when the Enable (E) is LOW. 


The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the LOW-to-HIGH clock transi- 
tion, is transferred to the corresponding 
flip-flop's Q output. The E input must be 
stable one set-up time prior to the LOW- 
to-HIGH clock transition for predictable 
operation. 


PIN CONFIGURATION 


January 4, 1985 


FAST 74F377 
Flip-Flop 


Octal D Flip-Flop With Enable 
Product Specification 


TYPICAL SUPPLY CURRENT 
TYPICAL fuax (TOTAL) 
74F377 


ORDERING CODE 


COMMERCIAL RANGE 
Vcc = 5V + 10%; Ta =0°C to +70°C 


N74F377N 


N74F377D 


PACKAGES 


Plastic DIP 
Plastic SOL-20 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 

- 74F(U.L.) 

HIGH/LOW HIGH/LOW 
Clock input (active rising edge) 

—E —_ |. Enable input (active LOW) 201A/0.6mA 

320; — Data outputs — 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PINS DESCRIPTION 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/iEC) 


LS04950S 


LS04940S 


Voc = Pin 20 
GND = Pin 10 
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853-0026 76480 


- 
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Flip-Flop FAST 74F377 


MODE SELECT — FUNCTION TABLE 


INPUTS OUTPUTS 


OPERATING MODE 


Load ''0"' 


Hold (do nothing) = 


H= HIGH voltage level steady state. 

h= HIGH voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 
L= LOW voltage level steady state. 

| = LOW voltage level one set-up time prior to the LOW-to-HIGH Clock transition. 
X= Don't care. 

tT = LOW-to-HIGH clock transition. 


LOGIC DIAGRAM 


— 


Do D, D2 D3 D4 Ds Dg D7 


; (16) (19) 
Qo Qy Qo Q3 % Qs Qs Qy 


LD02530S 


Voc = Pin 20 
GND = Pin 10 


January 4, 1985 6-338 


Signetics Logic Products Product Specification 


Flip-Flop FAST 74F377 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
HIGH-level input voltage 2.0 
Vit LOW-level input voltage 


on] 


lik Input clamp current 


lon HIGH-level output current 
lot LOW-level output current 


Ta Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 
MR & CP Vec=MIN, Vi =0.0V, Viy = 4.5V, |*19%Voc 
inputs? lon = MAX + 5%V 
HIGH-level output eee 


Vou voltage +10%V 2.5 
Vec = MIN, Vj), = MAX, Viy= MIN, [+ 10%Vcc 


lon = MAX + 5%Voc 2.7 3.4 
0.35 
0.35 


Vit = MAX, Viy = MIN, |* 19%Vcc 


LOW-level output voltage lol = MAX 


Vik Input clamp voltage Voc = MIN, 


7 Input current at maximum Voc =0.0V, V)=7.0V 
input voltage 

li HIGH-level input current Voc = MAX, V; = 2.7V 

Ne LOW-level input current Voc = MAX, V; = 0.5V 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. To reduce the effect of external noise during test. 

4. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Flip-Flop FAST 74F377 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetes t LOGIC. 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F377 


Ta =0°C to +70°C 
Vcc = +5.0V + 10% 


a eG pee eet 
Waveform 1 
4. 0 7. 0 9, 0 4, 0 


tpHL CP to Q, 
Subtract 0.2ns from minimum values for SO packages. 


PARAMETER TEST CONDITIONS 


NOTE: 


AC SET-UP REQUIREMENTS 


Ta =0°C to +70°C 


1 +410% | 
PARAMETER TEST CONDITIONS Vec = +5.0V + 10% 


t,(H) Set-up time, HIGH or LOW a 
t.(L) D, to CP Waveform 2 20 
tyh(H) Hold time, HIGH or LOW 

ta(L) D, to CP Waveform 2 

t,(H) Set-up time, HIGH or LOW 2.5 
t(L) E to CP WeVslonn. 2 3.0 
ty(H) Hold time, HIGH or LOW 

tL) Eto CP Waveform 2 

tw(H) Clock pulse width, HIGH or LOW Waveform 1 Bs 
tyw(L) 4.0 


AC WAVEFORMS 


UMM] 


WF06116S WF06333S 


Waveform 1. Clock To Output Waveform 2. Data And Clock Enable 
Delays And Clock Pulse Width Set-up And Hold Times 


NOTE: For all waveforms, Viy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Flip-Flop 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
O 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 


R,, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C,.= Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 
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Product Specification 


FAST 74F377 


AMP (V) 
90% 
NEGATIVE 
PULSE 
OV 
AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06450S 


Vm = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width tTLH 
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FEATURES 

e 6-bit high-speed parallel register 

® Positive edge-triggered D-type 
inputs 

e Fully buffered common clock and 
enable inputs 


e Input clamp diodes limit high 
speed termination effects 


e Fully TTL and CMOS compatible 


DESCRIPTION 


The 'F378 has six edge-triggered D-type 
flip-flops with individual D inputs and 
Q outputs. The common buffered Clock 
(CP) input loads all flip-flops simulta- 
neously when the Enable (E) is LOW. 


The register is fully edge-triggered. The 
state of each D input, one set-up time 
before the LOW-to-HIGH clock transition 
is transferred to the corresponding flip- 
flop's Q output. The E input must be 
stable only one set-up time prior to the 
LOW-to-HIGH clock transition for pre- 
dictable operation. 


PIN CONFIGURATION 


CD05380S 
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FAST 74F378 
Flip-Flop 


Hex D Flip-Flop With Enable 
Product Specification 


TYPE TYPICAL fyax TYPICAL aoa 


ORDERING CODE 


COMMERCIAL RANGE 


BRCRAGES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F378N 
Plastic SO-16 N74F378D ; 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 74P (U.L) 


LOAD VALUE 


HIGH/LOW HIGH/LOW 


Data inputs 1.0/1.0 20yuA/0.6mA 


50/33 1mA/20mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HiGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


16 


LS05070S 


LS05080S 
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Flip-Flop FAST 74F378 


LOGIC DIAGRAM | MODE SELECT — 
FUNCTION TABLE 


Load "1" 


Titel 
Ee 
Hold t | h | X | no change 
(do nothing) | X | H |} X | no change 


H = HIGH voltage level steady state 
= HIGH voltage level one set-up time prior to the 

LOW-to-HIGH clock transition 

L =LOW voltage steady state 

c= LOW voltage level one set-up time prior to the 
LOW-to-HIGH clock transition 

X = Don't care 

Qs tT = LOW-to-HIGH clock transition 


LD02680S 


Voc = Pin 16 
GND = Pin 8 
( ) = Pin numbers 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
Supply voltage -0.5 to +7.0 
Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state mA 
Ta Operating free-air temperature range °C 
RECOMMENDED OPERATING CONDITIONS 
PARAMETER UNIT 
Vin HIGH-level input voltage | 20 | fv 
VIL LOW-level input voltage PP 0.8 
lik Input clamp current rn eri -18 
lou HIGH-level output current i i ee 
lot LOW-level output current i ae 20 
Ta Operating free-air temperature 0 70 °C 
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Flip-Flop FAST 74F378 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! UNIT 


ND 


2.5 
i; reek 


+10%Voc 
t5%Vcc 
+10%Voco 


Voc = MIN, Vi. = MAX, 


HIGH-level output voltage Vin=MIN, loy = MAX 


VoH 


3.4 
0.35 


0.50 
0.50 
-1.2 


2 
ro) 


Voc = MIN, Vi, = MAX, 
Vin =MIN, lo, = MAX 


Vix Input clamp voltage Voc = MIN, | = lx 


VoL LOW-level output voltage 


-0.73 


\ dope lr Voc = MAX, V; = 7.0V 
maximum input voltage 
lw HIGH-level input current Voc = MAX, V; = 2.7V 
lie LOW-level input current Voc = MAX, V, = 0.5V 


los Short-circuit output current? Voc = MAX 


ICCH 


nN 
ro) 
= 

> 


-0.4 


-150 mA 


ise) 
Nh 
> 
oi 


Ioc Supply current (total) Voc = MAX 


io) 
a 
A 
on 


Ico 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequences of parameter tests, log tests should be performed last. 
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Flip-Flop FAST 74F378 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202, ''Testing and Specifying FAST Logic."') 
74F378 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 


PARAMETER TEST CONDITIONS C. = 50pF 


fax Maximum clock frequency ee 


teLH Propagation delay 3.0 5.5 7.5 
beer CP to Q, WANCIONN | 3.5 6.0 8.5 


NOTE: Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F378 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 
Ls = 50pF 


PARAMETER 


ts(H) Set-up time, HIGH or LOW 4.0 
te(L) D, to CP MaVeIOR? 4.0 
th(H) Hold time, HIGH or LOW 

te(L) D, to CP Waveform 2 


TEST CONDITIONS 


th(H) Hold time, HIGH or LOW 

ty(L) E to CP Waveform 2 
tw(H) CP pulse width 

tw(L) HIGH or LOW Waveform 1 


t,(H) Set-up time, HIGH or LOW 4.0 : 
t(L) Eto CP EvSIONWS 10.0 } 
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Flip-Flop 


AC WAVEFORMS 


And Maximum Clock Frequency 


Product Specification 


FAST 74F378 


My 


WF06112S WF06334S 


Waveform 1. Clock To Output Delays, Clock Pulse Width, 


Waveform 2. Data And Enable Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zourt 
of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 


POSITIVE 
PULSE 


10% 
_ ov 


WF06450S 


Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width | triy | true 
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FEATURES 

e Edge-triggered D-type inputs 

e Buffered positive edge-triggered 
clock 

e Buffered common enable input 

e True and complementary outputs 


DESCRIPTION 

The 'F379 is a 4-bit register with buf- 
fered common Enable. This device is 
similar to the 'F175 but features the 
common Enable rather than common 
Master Reset. 


PIN CONFIGURATION 


CD05230S 
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FAST 74F379 
s Quad Register 


Quad Parallel Register (with Enable) 
Product Specification 


| TYPICAL SUPPLY CURRENT 


TYPE TYPICAL fmax (TOTAL) 


74F379 120MHz 28mA 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta=0°C to +70°C 


Plastic DIP N74F379N 
Plastic SO-16 N74F379D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LCADING AND FAN-OUT TABLE 


re | sry | REE 
(active rising edge) 

Flip-flop outputs 50/33 

NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


20HA/0.6MA 


20uA/0.6mA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


cP 


Qo Qo Q1 Q1 Q2 A2 Q3 Q3 


2 6 7 11 10 14 15 


LS04960S 


LS04970S 


Voc =Pin 16 
GND = Pin 8 
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Quad Register FAST 74F379 


LOGIC DIAGRAM FUNCTION TABLE 


INPUTS OUTPUTS 


H = HIGH voltage level steady state. 
h = HIGH voltage level one setup time prior to 
the LOW-to-HIGH clock transition. 
LD02540S L = LOW voltage level steady state. 
|= LOW voltage level one setup time prior to 
the LOW-to-HIGH clock transition. 
X = Don't care. 
= LOW-to-HIGH clock transition. 
NC = No Change 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Voc 
VIN 


lin 


Vout 


louT 
Ta 


Unless otherwise noted these limits are over the operating free-air temperature range.) 
PARAMETER 
Supply voltage ~0.5 to +7.0 
Input voltage —_ -0.5 to +7.0 


Input current -30 to +5 
Voltage applied to output in HIGH output state -~0.5 to +Vcoc 
Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Voc 


PARAMETER 


Supply voltage 


4.5 
Vin HIGH-level input voltage 
Vi LOW-level input voltage 


OH 
OL 


Ta Operating free-air temperature 


Input clamp current 


HIGH-level output current Nhs ces ad 


LOW-level output current : 
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Quad Register FAST 74F379 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


HIGH-level output voltage 


TEST CONDITIONS! 


Voc = MIN, Vit ra MAX, Vin = MIN, 
lou = MAX 


Vou 


+10%Vocc 


Voc =MIN, Vi, =MAX, Vig = MIN, 
lo. = MAX 


Vo. LOW-level output voltage 


Vik Input clamp voltage Voc =MIN, =I 


Voc = MAX, V, = 7.0V 


NH HIGH-level input current 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


Input current at maximum 
input voltage 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC App Note 
202, ''Testing and Specifying FAST Logic."’) 


74F379 


Ta = +25°C Ta =0°C to +70°C 
Vcc = + 5.0V Vcc = +5.0V + 10% 
C_ = 50pF C. = 50pF 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 3.5 
tPHL CP to Qn, Qn wavelonn 4.5 


AC SET-UP REQUIREMENTS 


74F379 


Ta =0°C to +70°C 


= ° 
PARAMETER TEST CONDITIONS Veco = +5.0V + 10% 


| Min | Typ | 
t.(H) Set-up time, HIGH or LOW 3.0 
t(L) Dp, to CP Wavelonn 2 3.0 


oo sets HIGH or LOW 
ae time, HIGH or LOW 
ee Hele ue HIGH or LOW waver 2 | 8 
a CP pulse width, HIGH or LOW 
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Quad Register 


AC WAVEFORMS 


WF06118S 


Waveform 1. Clock To Output 
Delays And Clock Pulse Width 


Product Specification 


FAST 74F379 


Waveform 2. Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


90% 


Vv 

eG NEGATIVE 
PULSE 

PULSE 
GENERATOR 
Rt 

POSITIVE 
PULSE 


TC01860S 


10% 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 


i of pulse generators. 
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AMP (V) 


OV 


AMP (V) 


OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width | trun | tra | 
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Logic Products 


FEATURES 

e Low input loading minimizes 
drive requirements 

e Performs six arithmetic and logic 
functions 

e Selectable LOW (clear) and HIGH 
(preset) functions 

e Carry Generate and Propagate 
outputs for use with carry 
lookahead generator 


DESCRIPTION 


The 'F381 performs three arithmetic and 
three logic operations on two 4-bit 
words, A and B. Two additional Select 
(So — S2) input codes force the Function 
outputs LOW or HIGH. Carry Propagate 
(P) and Generate (G) outputs are provid- 
ed for use with the 'F182 Carry Look- 
ahead Generator for high-speed expan- 
sion to longer word lengths. For ripple 
expansion, refer to the 'F382 ALU data 
sheet. 


PIN CONFIGURATION 


CD07980S 
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FAST 74F381 
Arithmetic Logic Unit 


4-Bit Arithmetic Logic Unit 
Product Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL PROPAGATION 
NEE DELAY 


ORDERING CODE 
COMMERCIAL RANGE 


Plastic DIP N74F381N 
Plastic SOL-20 N74F381D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. . 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


‘fice Low” 


Carry generate output 
(active LOW) 50/33 1.0mA/20mA 
Carry propagate output 50/39 ecgramiaoraak 


(active LOW) 
1.0mA/20mA 


Function Outputs 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


3°94 1 2 19 18 17 16 
‘ (1/2/3) CP 


Ds (1/2) BI (1/2/3) CG 


3Cl 


0 ALU 
0 
Ms 


Ao Bo Ai By A2 Bz As B3 


LS09770S 


LS09780S 
Voc =Pin 20 
GND = Pin 10 
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Arithmetic Logic Unit FAST 74F384 


LOGIC DIAGRAM 


LD04070S 
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Arithmetic Logic Unit 


FUNCTIONAL DESCRIPTION 
Signals applied to the Select inputs So - So 
determine the mode of operation, as indicat- 
ed in the Function Select Table. An extensive 
listing of input and output Function levels is 
shown in the Function Table. The circuit 
performs the arithmetic functions for either 
active-HIGH or active-LOW operands, with 
output levels in the same convention. In the 
Subtract operating modes, it is necessary to 
force a carry (HIGH for active-HIGH oper- 
ands, LOW for active-LOW operands) into the 
Cr, input of the least significant package. 


Figure 1. 16-Bit Look-Ahead Carry ALU Expansion 


Table 1. 16-Bit Delay Tabulation 


OUTPUT 


Cn+4, 
_OVR 


Total delay 


December 2, 1985 


Cy +k G, P, 


The Carry Generate (G) and Carry Propagate 
(P) outputs supply input signals to the 'F182 
carry lookahead generator for expansion to 
longer word length, as shown in Figure 1. 
Note that an 'F382 ALU is used for the most 
significant package. Typical delays for Figure 
1 are given in Table 1. 


*F182 CLA 
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Product Specification 


FAST 74F384 


FUNCTION SELECT TABLE 
SELECT 


OPERATION 


Clear 

B Minus A 
A Minus B 
A Plus B 


A®B 
A+B 
AB 
Preset 


H = HIGH voltage level 
L= LOW voltage level 


Aig-Ays By2~Byg 


LDO4060S 


Product Specification 


~~ 
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t care 


LOW voltage level 
Don’ 


1 = HIGH voltage level 
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Arithmetic Logic Unit FAST 74F381 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


ling Input current —30 to +1 mA 

Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 
HIGH-level input voltage 
LOW-level input voltage 
Input clamp current 
HIGH-level output current 
LOW-level output current 


Operating free-air temperature 


PARAMETER 


Voc = MIN, Vit = MAX, 
Vin = MIN, low = MAX 


VOH HIGH-level output voltage 


Voc = MIN, Vip = MAX, 
Vin = MIN, lo = MAX 


V Input clamp voltage Voc = MIN, |) = Ik 


IK 
I pue Caen es Voc = MAX, Vi = 7.0V 
maximum input voltage 
iH HIGH-level input current Voc = MAX, V| = 2.7V 


LOW-level Ao-A3, Bo-B3, Ch 
input current So, $1, Se 


los Short-circuit output current? Voc = MAX, Vo = 0.0V 
loc Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


VoL LOW-level output voitage 


ip?) 
oO 


Voc = MAX, V; = 0.5V 
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Arithmetic Logic Unit FAST 74F381 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F381 
TEST Ta = +25°C Ta = 0°C to +70°C 
PARAMETER CONDITIONS Vcc = + 5.0V Voc = +5.0V + 10% 
C. = 50pF, R, = 50022 C. = 50pF, Ry = 50002 
Tye 


tpLH Propagation delay 2.5 6.0 12.5 | 
tpy_ Cn to Fp vavelorn A 2.5 4.5 7.5 
tpLH Propagation delay 3.5 7.0 13.0 

tpy. Any A or B to any F maces 3.0 6.0 9.0 


teLH Propagation delay 

tPHL Sp to Fy 

teLH Propagation delay 

tpHL Ay or By to G 

teLH Propagation delay vey 
tPHL Ay or By, to P O Joon 
tpLH Propagation delay — 7.5 11.0 5.0 125 

tpy. Sp to GorP wave 8.5 12.5 5.0 14.0 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


WF06044S 


NOTE: For all waveforms, Vy = 1.5V. 


Waveform 1. Propagation Delay For Carry Input (C,) To Function Output (F,) A Or B Operand Input (A, Or B,) To 
Function Outputs (F,) Function Select Inputs (S,) To Function Outputs (F,) A Or B Operand Input (A, Or B,) To Carry 
Generate (G) And Propagate (P) Output Function Select Inputs (S,) To Carry Generate (G) And Propagate (P) Output. 
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Arithmetic Logic Unit FAST 74F384 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 
10% 


OV 


WF06450S 


Vm = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 

R_ = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY 

CL = Load capacitance includes jig and probe capacitance; | Amplitude | Rep. Rate | Pulse Width | trin | tran 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour 2.5ns 


of pulse generators. . 


December 2, 1985 6-357 


signetics 


Logic Products 


FEATURES 


e Performs six arithmetic logic 
functions 


@ Selectable LOW (clear) and HIGH 
(preset) functions 

@ Low input loading minimizes 
drive requirements 


e Carry output for ripple expansion 


e Overflow output for Two's 
Complement Arithmetic 


DESCRIPTION 


The 'F382 performs three arithmetic and 
three logic operations on two 4-bit 
words, A and B. Two additional Select 
(So — Sa) input codes force the Function 
outputs LOW or HIGH. An Overflow 
output is provided for convenience in 
two's complement arithmetic. A Carry 
output is provided for ripple expansion. 
For high-speed expansion using a carry 
lookahead generator, refer to the 'F381 
data sheet. 


PIN CONFIGURATION 


CD07690S 
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4-Bit Arithmetic Logic 
Product Specification 


FAST 74F382 - 
Arithmetic Logic Unit (ALU) 


Unit 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Plastic SOL-20 
NOTES: 


1. SO package is surface-mounted micro- 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta =0°C to +70°C 


N74F382N 
N74F382D 


miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 


B operand inputs 


Function select inputs 


OVR Overflow output 


NOTE: 
One (1.0) FAST Unit Load is defined as: 


LOGIC SYMBOL 


3°94 1 #2 19 18 17 16 


Ao Bo Ay By Az Ba A3 B3 


n Ch+a 


S2 


Vcc = Pin 20 
GND = Pin 10 


6-358 


20yuA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL (IEEE/IEC) 


LS09500S 


LS09510S 


853-0419 81438 
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Arithmetic Logic Unit (ALU) 


LOGIC DIAGRAM 
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Functional Description 

Signals applied to the Select inputs SO ~S2 
determine the mode of operation, as indicat- 
ed in the Function Select Table. An extensive 
listing of input and output levels is shown in 
the Truth Table. The circuit performs the 


FUNCTION SELECT TABLE 


SELECT 
OPERATION 


Clear 
B Minus A 


Preset 


HIGH Voltage Level 


H = 
L. = LOW Voltage Level 


SELECT —4<— 


FoF 


Arithmetic Logic Unit (ALU) 


Product Specification 


FAST 74F382 


arithmetic functions for either active HIGH or 
active LOW operands, with output levels in 
the same convention. In the Subtract operat- 
ing modes, it is necessary to force a carry 
(HIGH for active HIGH operands, LOW for 
active LOW operands) into the C,, input of the 


Table 1. 16 Bit-Delay Tabulation 
PATH SEGMENT 


A, or B; to Cha4 
Cn to Ch+4 

Ch to Ch+4 

Cr to F 

Cry to Cyh44, OVR 


Total Delay 


Fa-Fay 


Fa- Fy 


Figure 1. 16-Bit Ripple Carry ALU Expansion 


least significant package. Ripple expansion is 
illustrated in Figure 1. The overflow output 
OVR is the Exclusive-OR of Cpj4.3 and Cy44; a 
HIGH signal on OVR indicates overflow in 
two's complement operation. Typical delays 
for Figure 1 are given in Table 1. 


TOWARD 
F 


OUTPUT 
Ch + 4; OVR 


Ayg~Ays Byq-Bis 


Fia- Fag 


LD03880S 


nN NA RR a A St PEL OR A re AAR rs rsa Annee neater a ete 
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FUNCTION TABLE 


OUTPUTS 


INPUTS 


FUNCTION 


CLEAR 


B MINUS A 


A MINUS B 


A PLUS B 


A@B 


+ 


AB 


PRESET 


Don't care 


X= 


LOW Voltage Level 


QO= 


1 = HIGH Voltage Level 


6-361 


December 2, 1985 


Signetics Logic Products Product Specification 


Arithmetic Logic Unit (ALU) FAST 74F382 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. Unless 
otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
40 


Voc Supply voltage 
IN Input current 
Vout Voltage applied to output in HIGH output state 

tour Orentappied t output in LOW ouput ste ——SSSSC*dSCSSC 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER Max | 


V Supply voltage 


cc 48 
Vi HiGH-level input voltage eeoe 
Vit LOW-level input voltage Poo 

@ ; 

. : 


liK Input clamp current 
lo HIGH-level output current dl 
lo LOW-level output current En. al 


Ta Operating free-air temperature ae 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


TEST CONDITIONS' UNIT 


NO 


Voc = MIN, +10%Vcc 5 
Vou HIGH-level output voltage Vit = MAX, low = MAX 
Vin = MIN, + 5%Voc 2./ 


Vcc = MIN, +10%Voc 


VoL LOW-level output voltage Vit = MAX, lo, = MAX 
Vin = MIN, +5%Voc 


Vik Input clamp voltage Voc = MIN, | = Ik 


j Input current at maximum Voc = MAX, V, = 7.0V 
input voltage 


lw HIGH-level input current Voc = MAX, V, = 2.7V 


0.35 0.50 


© 
n 
ie) 


-0.73 | -1.2 


1 


no 


= 


C -—5.0 mA 


i © ft -¢s 
g fo) eS le 
aN a | > 

a, 

[o) 

© 


n 
He LOW-level input current] Ag -As3, Bo - B3 Voc = MAX, V; = 0.5V —2.4 mA 
SoS | -0.6 | mA 
los Short-circuit output current? 
loc Supply current (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sampie-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying Fast Logic."') 


74F382 
PARAMETER 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Vcc = +5.0V + 10% 
teLH Propagation delay 
tpHL Cn to Fr 


CL=50pF, R.=5002 | C_=50pF, R= 5002 
3 
2 
tpLy Propagation delay 
tpy. Any A or B to any F Waveform 1 
tpLy Propagation delay ee 
tpH. =: S_ to F; 
tp_H Propagation delay 
teu. =: Aj or Bj to Cay Waveform 1 
tpLH Propagation delay 
tpH. = Sj to OVR or Cayy Waveform 1 
tpLH Propagation delay cae 
tpHL Cn to Cas 
tpLH Propagation delay 
tpHL Cp to OVR Waveform 1 : 
tp_H Propagation delay ; 
tpy_ A; or Bj to OVR Waveform 1 5 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


TEST 
CONDITIONS 


Waveform 1 


3 
3 
5 
5 
3 
3 
7 
5 
3 
3 
4 
3 
6 


0 
5 
5 
0 
5 
5 
5 
5 
0 
0 
0 
5 
5 
5 
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AC WAVEFORM 


WF06043S 


Waveform 1. Propagation Delay For Carry input (C,) To Function Output (F,) A Or B Operand Input (A, Or B,) To 
Function Outputs (F,) Function Select Inputs (S,) To Overflow Output (OVR) Or Carry Output (C,44) A Or B Operand 
Input (A, Or By) To Carry Output (C,y44) And Overflow Output (OVR) 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 
POSITIVE 
PULSE 


TC01860S 10% 
ov 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 


C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | try 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zoyt 2.5ns | 2.5ns 


of pulse generators. 
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FEATURES | 
: ; : : TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
e 8-bit by 1-bit sequential logic DELAY (TOTAL) 


element 


e Multiplies two numbers 74F384 100MHz 


represented in Two's 


Complement ORDERING CODE 
® Parallel inputs accept and store COMMERCIAL RANGE 
an 8-bit multiplicand (Xp — X7) Voc = 5V +10%; Ta =0°C to +70°C 
e K input is used for expansion to N74E384N 
longer words 
establish the most significant NOTES: 
device 1. SO package is surface-mounted micro-miniature DIP. 
e Asynchronous Parallel Load (PL) 2. ed regarding devices processed to Military Specifications, see the Signetics Military Products 
input clears the internal flip-flop 
to the start condition and INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
enables the X latches to accept ete 5 z 
new multiplicand data 74F (U.L.) | LOAD VALU 
: DESCHIETION HIGH/LOW HIGH/LOW 


DESCRIPTION Multiplicand data inputs O/1, 20uA/0.6mA 
The 'F384 is an 8-bit sequential logic Clock input (active rising edge) 20uA/0.6mA 
element that multiplies two numbers ce Serial expansion input 1.0/1.0 20yuA/0.6mA 
resented in two's complement notation. 

The device implements Booth's algo- IM | Mode control input 1.0/1.0 20uA/0.6mMA 

r ee leon - Lbeaeaes two's rae Asynchronous parallel load input 1.0/4.0 20uA/0.6mA 
plement product that needs no subse- ar 

quent correction. Parallel inputs accept Serial multiplier inputs 1.0/1.0 20uA/0.6mMA 
and store an 8-bit multiplicand (Xo — X7). Serial X.Y product output 1mA/20mA 
The multiplier word is applied to the Y OTE: ee 


input in a serial bit stream, least signifi- One (4.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
cant bit first. The product is clocked out 


at the SP output, least significant bit first. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


8 x 12’s COMP x 


11112 13142 3 4 5 


y PL X7 Xe Xs Xq Xz Xg Xy Xo 


LS09020S 


CD07340S 


LS09030S 


Voc = Pin 16 
GND = Pin 8 
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The K input is used for expansion to longer X 
words, using two or more 'F384 devices. The 
Mode Control (M) input is used to establish 
the most significant device. An asynchronous 
Parallel Load (PL) input clears the internal 
flip-flops to the start condition and enables 
the X latches to accept new multiplicand 
data. 


Referring to the Logic Diagram, the multipli- 
cand (Xg — X7) latches are enabled to receive 
new data when PL is LOW. Data that meets 
the set-up time requirements is latched and 
stored when PL goes HIGH. The LOW signal 
on PL also clears the Y, _ ; flip-flop as well as 
the carry-save flip-flops and the partial prod- 
uct register in the arithmetic section. Figure 1 
is a conceptual logic diagram of a typical cell 
in the arithmetic section, except for the first 
(X7) cell, in which K is the B; input and M is 
incorporated into the carry logic. The cells 
use the carry-save technique to avoid the 
complexity and delays inherent in look-ahead 
carry schemes for longer words. 


Figure 2 is a timing diagram for an 8 X 8 
multiplication process. New multiplicand data 
enters the X latches during bit time To. !t is 
assumed that PL goes LOW shortly after the 
CP rising edge that marks the beginning of To 
and goes HIGH again shortly after the begin- 
ning of Ty. The LSB (Yo) of the multiplier is 
applied to the Y input during T; and combines 
with Xp in the least significant cell to form the 
appropriate D input (XoYo) to the sum flip-flop. 
This is clocked into the sum flip-flop by the 
CP rising edge at the beginning of To and this 
LSB (So) of the product is available shortly 
thereafter at the SP output of the package. 


LOGIC DIAGRAM 
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FUNCTION TABLE 


H = HIGH voltage level 

L = LOW voltage level 

1 = LOW-to-HIGH Transition 
CS = Connected to SP output of high order device 
OP = X; latches open for new data (I = 0-7) 
AR = Output as required per Booth's algorithm 

X = Don't care 


The next-least bit (Y;) of the multiplier is also 


_ applied during To. The detailed logic design of 


the cell is such that during T2 the D input to 
the sum flip-flop of the least significant cell 
contains not only XoY; but also, the X1Yo 
product. Thus the term (X1Yo + XoY4) is 
formed at the D input of the least significant 
sum flip-flop during Ts and this next-least 
term S, of the product is available at the SP 
output shortly after the CP rising edge at the 
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INPUTS INTERNAL| OUTPUT 


Xx xX CS H X X| xX | X__ |Device cascaded in multiplier string 


Preliminary Specification 


FAST 745384 


Most significant multiplier device 


FUNCTION 
Load new multiplicand and clear 
internal sum and carry registers 


Device enabled 


Shift sum register 


Add multiplicand to sum 
register and shift 


Subtract multiplicand from sum 
register and shift 


beginning of T3. Due to storage in the two 
preceding cells and in its own carry flip-flop, 
the D input to the least significant sum flip- 
flop during T3 will contain the products X2Yo 
and X1Y; as well as XoYe. During each 
succeeding bit time the SP output contains 
information formed one’ stage further up- 
stream. For example, the SP output during Tg 
contains X7Yo, which was actually formed 
during Ty}. 


LDO3560S 
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Multiplier 


ENABLE FROM 
MULTIPLIER 
BITS Ya Ya -~1 


PARTIAL PRODUCT 
FROM SP OUTPUT OF 
PREVIOUS STAGE 


TIME =| To Te 
PARALLEL 4) Wes 
ORD XX ia RENN 
MULTIPLICAND X) OOO 


MULTIPLICAND 


ADDER 
1 (SUBTRACTOR) 


Q 


CARRY 
FLIP-FLOP 


BIT CELL 


Figure 1. Conceptual Carry Save Adder Cell 


T, |] Ts | Te | Tz | Ta | To | Tro] T11 | T12] T13 


SUM STAGE 
FLIP-FLOP 


FAST 74F384 


TO S INPUT 
OF NEXT 


Q FULL ADDER 


CLOCK 
CLEAR 


BbD02101S 


T14 | Tis | T16 | T17 | To] Ta | Te 


KXKK XY YY) MAA AAAAAA/ XXX) VAAAAAA/ YXKKXY) \A/ (YY 
KKK KR RRR RN 
OSS SSS aN a 


LOAD 
CLOCK Th nan nl 


DATAON | __ 
Y INPUT Yo| ¥1 
DATA ON 

SP OUTPUT L {| t | So] St 


Y¥3 | Ya | Ys | Ye | Ys} Ys | Ys| Ys | Ys} Ys 


S2 | S3 } Sq | Ss | Se | S7 | Sa | So | Sto} S11 


Ys | Ys} Ys| — | —|{ Yo] ‘1 


S12 | S13 | Sig[ Sis | L | L | So 


WF11520S 


Figure 2. Timing Diagram Showing 18 Clock Cycle Operation of 8x8 Multiplication 


The MSB Y7 (the sign bit Ys) of the multiplier 
is first applied to the Y input during Tg and 
must also be applied during bit times Tg 
through Tig. This extension of the sign bit is a 
necessary adjunct to the implementation of 
Booth's algorithm and is a built-in feature of 


February 1986 


the 'F322 Shift Register. Figure 3 shows the 
method of using two 'F384s to perform a 
12 <n bit multiplication. Notice that the sign 
of X is effectively extended by connecting X1, 
to X4-X7 of the most significant package. 
Whereas the 8 X< 8 multiplication required 18 
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clock periods (m+n to form the product 
terms plus To to clear the multiplier plus T47 
to recognize and store S;5), the arrangement 
of Figure 3 requires 12 +n bits to form the 
product terms plus the bit times to clear the 
multiplier and to recognize and store SP, + 14. 


Signetics Logic Products | Preliminary Specification 


Multiplier FAST 74F384 


X11 X10 Xo Xe X7 Xe Xs Xq Xz X2 Xi Xo 


X7 Xe Xs Xq Xz X2 Xy Xo 


sp 
OUTPUT 


LD035708 


Figure 3. 12-Bit by n-Bit Two's Complement Multiplier 


a nn ee Une inane tnneneneennetietimentommetnentetenoneestanontauiiseaetanaeinadiaiisincematitiaamemmsaseatenmenamemaenieeameeteamens! 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the de- 
vece. Unless otherwise noted these limits are over the operating free-air temperature 


range.) 
a ee PARAMETER - UNIT. _ | 
Supply voltage - -0.5 to +7.0 a 7 | 
“Vin. s~«<“«‘dpR Voltage” 0.5 to +7.0 aac a 
“IN. .——”~—“‘iM#put current = sti—‘iéOOOO -30 to +1 mA 
Noe Voltage applied to output in HIGH output state _ -0.5 to +5.5 Tag | 
Current applied to output in LOW output state ~~ 4 mA a 
_ Operating free-air temperature range : 0 to 70 7 °C — 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
iia Veg t*«*«*«é«S ply voltage 
MSG Hlevel input voltage 
pees Vit LOW-level input voltage 
Ie CInput clamp current 
Io —SS”~CIIGHlevel output current 
Ig s«LOWelevel output current 
"T,S”S*~S*”*C erating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F384 
PARAMETER TEST CONDITIONS! UNIT 


Veo = MIN 25 | 
HIGH-level output voltage Vit = MAX, low = MAX 
LOW-level output voltage Vit = MAX, lo. = MAX 
Vik Input clamp voltage | Voc =MIN, | = lik 
I; Input current at maximum input voltage Voc = MAX, V| = 7.0V Re 


Nh HIGH-level input current Voc = MAX, V; = 2.7V 


Nit LOW-level input current Voc = MAX, V; = 0.5V -0.4 

los Short-circuit output ‘current? Voc = MAX oe 75 

loc Supply current (total) . Voc = MAX | 60 | 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, Ios tests should be performed !ast. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F384 


Ta = +25°C 
Vec = +5.0V 


Ta =0°C to +70°C 
Voc = +5.0V +10% 
C, = 50pF, R. = 50022 


TEST 
CONDITIONS 


PARAMETER 


Waveform 1 


Maximum clock frequency 


teLy Propagation delay 


ae CP to SP Waveform 1 


t Propagation delay 
PHL PL to SP 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


Waveform 2 
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FAST 74F384 


AC SET-UP REQUIREMENTS 


ts(H) 
t.(L) 


th(H) 
th(L) 


ts(H) 
ts(L) 
th(H) 
th(L) 


ts(H) 
t.(L) 


th(H) 
th(L) 


tw(H) 
tw(L) 


tw(L) 


trec 


PARAMETER 


Set-up time, HIGH or LOW 
K to CP 


Hold time, HIGH or LOW 
K to CP 


Set-up time, HIGH or LOW 
Y to CP 


Hold time, HIGH or LOW 
Y to CP 


Set-up time, HIGH or LOW 
X, to PL 


Hold time, HIGH or LOW 
X, to PL 


CP pulse width 
HIGH or LOW 


PL pulse width LOW 


Recovery time 
PL to CP 


AC WAVEFORMS 


74F384 


Ta = +25°C Ta = 0°C to +70°C 
Vcc = +5.0V Vec = +5.0V + 10% 
C._ = 50pF, R, = 5002 C, = 50pF, R, = 50022 


TEST 
CONDITIONS 


Waveform 1. Clock To Output Delays, Clock Pulse Width Waveform 2. Master Reset Pulse Width, Master To Output 
And Maximum Clock Frequency Delay And Master Reset To Clock Recovery Time 
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WF06193S 


WF06234S 


NOTE: For all waveforms, Vy = 1.5V. 
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AC WAVEFORMS (Continued) 


=" ye “ATM 


cP 


WF07332S 


Waveform 3. Data And Select Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


R, = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY ee ee eee 
CG, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate a 
see AC CHARACTERISTICS for value. 
74F 


Ry = Termination resistance should be equal to Zour 
of pulse generators. 
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FEATURES 


e Four independent adder/ 
subtractors 

e Two's complement arithmetic 

e Synchronous operation 

e Common Clear and Clock 

e One's complement or magnitude- 
only capability 

e 'F385 is designed for use with 
'F384 and 'F784 serial multipliers 
in implementing digital filters or 
butterfly networks in fast Fourier 
transforms 


DESCRIPTION 


The 'F385 contains four serial adder/ 
subtractors with common Clock and 
Clear inputs, but independent Operand 
and Mode Select inputs. Each adder/ 
subtractor contains a sum flip-flop and a 
carry-save flip-flop for synchronous op- 
erations. Each circuit performs either A 
plus B or A minus B in two's comple- 
ment notation, but can also be used for 
magnitude-only or one's complement 
operation. The 'F385 is designed for use 
with the 'F384 and 'F784 serial multipli- 
ers in implementing digital filters or but- 
terfly networks in fast Fourier trans- 
forms. 


PIN CONFIGURATION 


CD07270S 
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Quad Serial Adder/Subtracter 
Preliminary Specification 


TYPE TYPICAL fyax TYPICAL Aang CURRENT 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F385N 


Plastic SOL-20 N74F385D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 


Asynchronous master reset 
input (active LOW) 


Sum or difference outputs 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


50/33.3 1mA/20mA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


5 4 3 6 7 8 15 14 13 16 17 18 


A1 8; S; Az Bz S2 Ag Bg Sg Aq Ba Sa 
cp 


LS08790S 


: LS08800S 
Voc = Pin 20 


GND = Pin 10 
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Each adder contains two edge-triggered flip- 
flops to store the sum and carry, as shown in 
the Logic Diagram. Flip-flop state changes 
occur on the rising edge of the Clock Pulse 
(CP) input signal. The Select (S) input should 
be LOW for the Add (A plus B) mode and 
HIGH for the Subtract (A minus B) mode. A 
LOW signal on the asynchronous Master 
Reset (MR) input clears the sum flip-flop and 
resets the carry flip-flop to zero in the Add 
more or presets it to one in the Subtract 
mode. 


In the Subtract mode, the B operand is 
internally complemented. Presetting the carry 
flip-flop to one completes the two's comple- 
ment transformation by adding one to ''A plus 
B"' during the first (LSB) operation after MR is 
released. For one's complement subtraction, 
the carry flip-flop can be set to zero by 
making S LOW during the reset, then making 
S HIGH after the reset but before the next 
clock. 


Preliminary Specification 


FAST 74F385 


TRUTH TABLE 


INPUTS* INTERNAL CARRY OUTPUT* 
= FUNCTION 
MR Ss A B F 
L Xx Xx L ie L Gisee 
i: Xx X H H L 
H L L L & L L 
H I L L H L H 
H L L H L L H 
H L L H H H L 
H L H L L L H Ago 
H L H L H H L 
H L H H L H L 
H L H H H H H 
H H L L L L H 
H H L L H H & 
H H L H L kL L 
H H L H H L H 
4 4 4 L L H L Subtract 
H H H L H H H 
H H H H L L H 
H H H H H H L 


H = HIGH voltage level 

L =LOW voltage level 

X = Don't care 

* = Inputs before CP transition, output after C 

C= Carry flip-flop state before (C) and after (C;) Clock transition 


LOGIC DIAGRAM (One Adder/Subtractor shown) 


S; 
ADD/SUBTRACT 
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TO 3 OTHER 
ADDER/SUBTRACTORS 
EEE cat 


ae 
TS Ls oars 
= 


| 


TO 3 OTHER 
ADDER/SUBTRACTORS 


LD03490S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


40 
t 


Voc Supply voltage -0.5 to +7.0 
input voltage -0.5 to +7.0 


lin Input current 
iour _Gurent applied to ouput in COW output ste ——SSSC~iSC“‘ 


RECOMMENDED OPERATING CONDITIONS 


m 
m 


V 
Vv 
A 
V 
A 
°C 


PARAMETER 


Voc Supply voltage 


V HIGH-level input voltage 


IH 
Vit LOW-level input voltage 
lik Input clamp current 


loH HIGH-level output current 


lot LOW-level output current 


Ta Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F384, 74F385 


30 
35 


PARAMETER TEST CONDITIONS' UNIT 


Voc = MIN, Vit = MAX, 
Vin = MIN, Io = MAX 


VoH HIGH-level output voltage 


LOW-level output voltage 


a 
Voc = MIN, Vit = MAX, | 38 
Vin = MIN, lop = MAX 388. | 
Input current at maximum a; 100 


input voltage Voc = MAX, V| = 7.0V 


NH HIGH-level input current Voc = MAX, V; = 2.7V 
lit LOW-level input current Voc = MAX, V; = 0.5V 


.50 
Vik Input clamp voltage -1.2 


{ 


=, 


| 

Oo 

db 
nN 
AG 


| los Short-circuit output current? Voc = MAX 
loc Supply current (total) "F385 Voc = MAX 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Adder/Subtracter FAST 74F385 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 


tpLH Propagation delay 
tPHL CP to F, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta = +25°C Ta =0°C to +70°C 
Vec = +5.0V Veco = +5.0V +10% 


PARAMETER TEST CONDITIONS C, = 50pF 


Set-up time, HIGH or LOW 
A, to CP Waveform 3 
Hold time, HIGH or LOW 
A, to CP Waveform 3 


Set-up time, HIGH or LOW 
Hold time, HIGH or LOW M/aueiormns 
Bry or S, to CP 


CP pulse width, HIGH or 
LOW 


MR pulse width LOW Waveform 2 


Waveform 1 


Recovery time, 
MR to CP 
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Adder/Subtracter FAST 74F385 


AC WAVEFORMS 


WFO0611BS WF06233S 


Waveform 1. Clock To Output Delays Waveform 2. Master Reset Pulse Width, Master Reset To 
And Clock Pulse Width Output Delay And Master Reset To Clock Recovery Time 
An, Bn, Sh Yip ! 


Fy 


WF06267S 


Waveform 3. Data Set-up And Hold Times 


NOTE: For ail waveforms, Viy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
NEGATIVE 
PULSE 
ov 
= : 
PULSE ped 
GENERATOR 
AMP (V) 


CL Ri 
ah POSITIVE 
— = PULSE 


TC01860S 


10% 


OV 


WF06450S 


Vy = 1.5V 
Test Circuit For Totem-Pole Outputs . Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width | triy 


DEFINITIONS 
R._ = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 


FAMILY 
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FEATURES 
e 4-bit parallel load shift register 


e Independent 3-State buffer 
outputs 


* Separate Qs output for serial 
expansion 


* Asynchronous Master Reset 


DESCRIPTION 

The 'F395 is a 4-Bit Shift Register with 
sérial and parallei synchronous operat- 
ing modes and four 3-State buffer out- 
puts. The shifting and loading operations 
are controlled by the state of the Parallel 
Enable (PE) input. When PE is HIGH, 
data is loaded from the Parallel Data 
inputs (Dg-—Dg3) into the register syn- 
chronous with the HIGH-to-LOW transi- 
tiori of the Clock input (CP). When PE is 
LOW, the data at the Serial Data input 
(4s) Is loaded into the Qo flip-flop, and 
une data in the register is shifted one bit 
to the right in the direction (Qo > 

Qi -? Qe -* Qs) synchronous with the 
negative clock transition. The PE and 
Data inputs are fully edge-triggered and 
must be stable only one set-up prior to 
the HIGH-to-LOW transition of the clock. 


PIN CONFIGURATION 


CD05241S 
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FAST 74F395 
Shiff Register 


4-Bit Cascadable Shift Register (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL fax 


COMMERCIAL RANGE 
Voc = 5V 410%; Ta =0°C to +70°C 


N74F395N 
N74F395D 


NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Prodiicts 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS | DESCRIPTION SHiGr RaW 
Data inputs - 1.0/1.0 20pnA/0.6mA 
Ds Serial data input 1.0/1.0 20yA/0.6mA 
PE Enable input ~~ T40/1.0 20A/0.6mA 
VR Master reset input (active LOW) ~ T 4.0/1.0 20pA/0.6mA “i 
OE -—_|_ Output enable input (active Low) | 1.0/1.0 | 20pA/0.6mA _ 

CP eave ain cee 1.0/1.0 20uA/0.6mA 
Qs —CO_~SséSSerial expansion output =——(<‘ié*YS~S*«éS 0 /83~——S*dY)SCCs mA /20m A 

Qo-Q3 ~—*«|~sCdDatta outputs ~  Y450/40.— «| 3.0mA/24mA- 


NOTE: 7 | 
One (1.0) FAST Unit Load is defiried as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


M1 [LOAD] 
M2 [SHIFT] 


Qs 


E 
mR Q9 Gy Q2 3 


1 15 14 13 12 


LS04981S 


LS04990S 
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Shift Register 


The Master Reset (MR) is an asynchronous 
active-LOW input. When LOW, the MR over- 
rides the clock and ail other inputs and clears 
the register. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, or large 


LOGIC DIAGRAM 


Oo 
(3) 
(7) 
PE—1>0 
(2) 
Ds 


Voc = Pin 16 
GND = Pin 8 
( } =Pin numbers 


MODE SELECT—FUNCTION TABLE 


REGISTER 
OPERATING MODES 


Reset (clear) 


Shift right 


3-STATE BUFFER 
OPERATING MODES 


H =HIGH voltage level 


Dp 
Re i ee 0 pe 
iS & 


capacitive loads. The active-LOW Output En- 
able (OE) controls all four 3-State buffers 
independent of the register operation. The 
data in the register appears at the outputs 
when OE is LOW. The outputs are in the 
HIGH impedance ''off'' state, which means 
they will neither drive nor load the bus when 


D, D2 
(4) (5) 


i 


h = HIGH voltage level one set-up time prior to the HIGH-to-LOW clock transition 


L =LOW voltage level 


| =LOW voltage voltage level one set-up time prior to the HIGH-to-LOW clock transition 
dn = Lower case letters indicate the state of the referenced output one set-up time prior to the 


HIGH-to-LOW clock transition 
X =Don't care 
(Z) = HIGH impedance ''off'' state 
= HIGH-to-LOW transition 
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FAST 74F395 


OE is HIGH. The output from the last stage is 
brought out separately. This output (Qg is tied 
to the Serial Data input (Ds) of the next 
register for serial expansion applications. The 
Q 3 output is not affected by the 3-State buffer 
operation. 


(13) . (12) | (44) 
Q2 Q3 Qs 


LD02551S 
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Shiff Register FAST 74F395 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


48 


[Voo SwevwotageSSC~“*~*~“‘“~*~*S*S*S*~SSC | 
lin Input current 
Vout Voltage applied to output in HIGH output state } -05to+Voo =| UV 
lout Current applied to output in LOW output state a ee ee eee 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


IL 
lik 


V LOW-level input voltage 


Input clamp current 


HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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Shift Register FAST 74F395 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F395 
PARAMETER | TEST CONDITIONS! UNIT 
Typ” 
+10%Voc 
Cae 
lon =-3mA 
eee 
Voc = MIN, Vi. = MAX, 


+10%Vcoc 
Vi4 = MIN, lo = MAX 


rh 
on 


+ 
on 
aE 
< 
(@) 
(@) 
to 
N 
[ee] 
A 


HIGH-level 


on output voltage 


I+ 
_h 
ro) 
<2 
< 
(@) 
QO 
1) 
i 


Vo. LOW-level output voltage 


i) . 
NN 
Klala 
py | OC 1S 


Vik Input clamp voltage Voc = MIN, |) = Ix 


Input current at Voc = MAX, V, = 7.0V 
maximum input voltage 


HIGH-level input current Voc = MAX, V; = 2.7V 
LOW-level input current Voc = MAX, V, = 0.5V 


Off-state current HIGH 4: = Pe 
level voltage applied MeO ry Sik ny VO mES 


Off-state current LOW = i = 
level voltage applied oe= MAR VSM VO Cee 


| 
ar SO} w 
NN] oO 
ie) 
— 
(2) 
Oo 


Nh 
N 
| 
oO 
ff 
Oo NO 


| 
fon) 
oO 


lozL 


l 
4 
ol 
Oo 


Short-circuit output current? 


ICCH 


Voc = MAX | PE = 4.5V, MR = OF =D, =D, = 


OE = 4.5V, MR =D, =D, = GND 


los 


3 
> 


loc Supply current (total) 
A 


3 


w | wa] w 

BRlalsA 

| Oo] @ 
3 
> 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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FAST 74F395 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


PARAMETER TEST CONDITIONS 


tPHL 


tpZH 
tpz 


tpHz 
tpLz 


NOTE: 


th(H) 
th(L) 


ts(H) 
t.(L) 


th(H) 
th(L) 


tw(H) 
tw(L) 


tw(L) 


trec 


Maximum clock 
frequency 


Propagation delay - 
CP to Qn 


Propagation delay 
CP to Qs 


Propagation delay, 
MR to Q, 


Propagation delay, 
MR to Q, 


Output enable time 
to HIGH or LOW level 


Output disable time 
from HIGH or LOW 


PARAMETER 


Set-up time, HIGH or LOW 
D, to CP 


Hold time, HIGH or LOW 
Dy, to CP 


Set-up time, HIGH or LOW 
PE to CP 


Hold time, HIGH or LOW 
PE to CP 


CP pulse width, 
HIGH or LOW 


MR pulse width LOW 


Recovery time 
MR to CP 
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74F395 


Ta = +25°C Ta =0°C to +70°C 
Vec = +5.0V Vcc = + 5.0V + 10% UNIT 
C. = 50pF, R, = 50022 C, = 50pF, Ry = 50022 
MHz 


Waveform 3 4.0 
Waveform 4 


3.5 : : : 
Waveform 3 1.0 2.5 4.5 1.0 5.5 
Waveform 4 1.0 3.5 5.5 1.0 6.5 


Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


TEST CONDITIONS 


Waveform 5 


74F395 


Ta=+t+ 25°C 
Voc = +5.0V 
C. = 50pF, Ry, = 5002 


Ta =0°C to +70°C 
Vec = +5.0V +10% 
C, = 50pF, Ry = 50022 


Waveform 5 1. 
1. 

Waveform 5 6.5 
4.0 


Waveform 1 5.0 
4.0 


Waveform 2 


Waveform 2 


6-381 


Signetics Logic Products 


Shift Register 


AC WAVEFORMS 


Qn, Qs VM Vm 


WF06592S 


Waveform 1. Clock To Output Delays 
And Clock Pulse Width 


'g VOH — 0.3V 


Qn 
OV 


WFO0608DS 


Waveform 3. 3-State Output Enable Time To HIGH Level 
And Disable Output Time From HIGH Level 


Preliminary Specification 


FAST 74F395 


Qn Vm 


WF07311S 


Waveform 2. Master Reset Pulse Width, Master Reset To 
Output Delay And Master Reset To Clock Recovery Time 


3.5V 


L Voi + 0.3V 


WF0607AS 


Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 


. 


MM 


ay <r 


cP Vu 


Wd 


i; 
eel ¢ 
h 


WF07320S 


Waveform 5. Parallel Enable And Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Shift Register 


TEST CIRCUITS AND WAVEFORMS 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


Vec 
) 


| PULSE 
| GENERATOR | 


TCO1860S 


Test Circuit For Totem-Pole 
Output (Qs Only) 


SWITCH POSITION 


rest | swiron 


open 


closed 
open 
closed 


DEFINITIONS 
R,_ = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyrt 
of pulse generators. 
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FAST 74F395 


AMP (V) 
90% 
NEGATIVE 
PULSE 
OV 
{TLH(t—>4 
AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


~ INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width 
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FEATURES 


e Select inputs from two data 
sources 


® Fully positive edge-triggered 
operation 


e Both True and Complementary 
outputs — 'F398 


DESCRIPTION 


The 'F398 and 'F399 are the logical 
equivalent of a quad 2-input multiplexer 
feeding into four edge-triggered flip- 
flops. A common Select input deter- 
munes which of the two 4-bit words is 
accepted. The selected data enters the 
Hig-flops on the rising edge of the clock. 
The ‘F399 is the 16-pin version of the 
‘F398, with only the Q outputs of the flip- 
fiops available. 


PIN CONFIGURATION 


‘F398 


- 
| 
| 
| 
| 


CD05250S 
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FAST 74F398, F399 
Registers 


'F398 - Quad 2-Port Hegister With True & COMmplementaly 
Outputs 

'F399 —- Quad 2-Port Register 

Product Specification 


TYPE 


74F398 
74F399 


TYPICAL SUPPLY CURRENT 
TYPICAL fmax (TOTAL) 


25mA 


120MHz 
120MHz 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta = 0°C to +70°C 


N74F398N, N74F399N 
N74F398D 


N74F399D 


Plastic DIP 
Plastic SOL-20 
Plastic SO-16 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) ey 


LOAD VALUE 


DESCRIPTION HIGH/LOW | HIGH/LOW 
Data inputs from source 0 1.0/1.0 | 20uA/0.6mA 
‘Data inputs from source 1 | 4.0/1.0 _20uA/0.6mA 
Common select input 1.0/1.0 | 20uA/0. 6mA 
aa dente 1.0/1.0 20uA/0.6mA 
Register true outputs | ~——-50/38__—|_1.0mA/20mA 
Silas: ; aoe. 50/33 1.0mA/20mA 
NOTE: es _ “es” _ 
One (1.0) FAST Unit Load is defined as: 204A in the HIGH state and 0.6mA in the LOW state. 
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) | 


lta lob Ib log tia 


Qa Qa Qb Qp 
9 


19 18 
LS05000S 


LS05020S 


Voc = Pin 20 
GND = Pin 10 


6-384 . 853-0028 76480 
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COANE TCT SAD 


Registers FAST 74F398, F399 


PIN CONFIGURATION 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 
'F399 


lop typ loc tte fod Ia 


16 


LS05010S 


C005260S 


The 'F398 and 'F399 are high-speed quad 2- 
port registers. They select 4 bits of data from 
either of two sources (Ports) under control of 
a common Select input (S). The selected data 
is transferred to a 4-bit output register syn- 
chronous with the LOW-to-HIGH transition of 
the Clock input (CP). The 4-bit D-type output 
register is fully edge-triggered. The Data in- 
puts (lox, 14,) and Select input (S) must be 
stable only a set-up time prior to and hold 
time after the LOW-to-HIGH transition of the 
Clock input for predictable operation. The 
‘F398 has both Q and Q outputs. 


LOGIC DIAGRAM 


*"F398 only 


Voc = Pin 20 
GND = Pin 10 


FUNCTION TABLE 


L.SOS030S 


*F398 only 

| = LOW voltage level one set-up time prior 
to the LOW-to-HIGH clock transition 

h = HIGH voltage level one set-up time prior 
to the LOW-to-HIGH clock transition 

L=LOW voltage level 

H = HIGH voltage level 

X = Don't care 


LDO2560S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
. Voc ~~ Supply voltage _ - V 
VIN Input voltage V 
lin Input current mA 
VouT Voltage applied to output in HIGH output state 
; louT Current applied to output in LOW output state 40 m 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


74F 
Vin | HIGH-level input voltage i a ae aes Se oe 
Vib LOW-level input voltage ae ae ee ee eee ae 
li Input clamp current a eo 
ious. HIGH-level output current +2 + 
lot LOW-level output current a ee 
Ta _ Operating free-air temperature oe a 70 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


ra I TN nme 


74F398, 74F399 
Typ? | Max 


0.50 
0.35 0.50 


-0.73 | -1.2 


PARAMETER TEST CONDITIONS! 


aseeentener er APR ce NN A I er 


+10%Voc 2.5 


+10%Voc 


Vi = MAX, lou = MAX, 


HIGH-level output voltage Vin = MIN 


VouH 


Voc =MIN, Vi, = MAX, lo, = MAX, 
Vi = MIN 


Vo. LOW-levei output voltage 


input clamp voltage 


Vik 


Input current at maximum 


input voltage 


NH 


i) 
e 
= 
> 


HIGH-level input current 


I _LOW-level input current | -0.4 | -0.6 | mA 

los Short-circuit output current? Voc = MAX | | -150 | ma | 

loc Supply current* (total) Voc = MAX mA 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. Ail typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 

4.1ocH Vin = GND; loci = Open 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F398, 74F399 


Ta =0°C to +70°C 
Vec = +5.0V +10% 
C, = 50pF 


PARAMETER | TEST CONDITIONS UNIT 


ee << 
tpLy Propagation delay | 
tPHL CP to QorQ Waveform 1 


AC SET-UP REQUIREMENTS 


74F398, 'F399 


Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Veco = +5.0V +10% 
C, = 50pF 


PARAMETER TEST CONDITIONS 


ts(H) Set-up time, HIGH or LOW 
ts(L) Ip to CP Waveform 2 


th(H) Hold time, HIGH or LOW 1.0 
ts(H) Set-up time, HIGH or LOW 
t(L) S to CP Waveform 2 


th(H) Hold time, HIGH or LOW 
th(L) S to CP Waveform 2 


ne CP pulse width, HIGH or LOW Waveform 1 
WwW 


AC WAVEFORMS 


1/tmax 


WF06118S 
WF06326S 


Waveform 1. Clock To Output Waveform 2. Data Set-up And Hold Times 
Delays And Clock Pulse Width 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


NOTE: For all waveforms, Vy = 1.5V. 
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FAST 74F398, F399 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


TCO1860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 


R, = Load resistor to GND; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour 
of pulse generators. 


January 4, 1985 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
Me WY 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width tTHL 
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FEATURES 


e Status flip-flop for interrupt 
commands 

e Asynchronous or latched 
Receiver modes 

e 'F412 Non-inverting 
'F432 Inverting 

e 3-State outputs 

e 300 mil SLIM DIP package 

e Functional equivalent to Intel 


8212 except that 'F432 has 
inverting outputs 


DESCRIPTION 


The 'F412/'F432 are 8-bit latch with 3- 
state output buffers. Also included is a 
status flip-flop for providing device-busy 
or request-interrupt Commands. 


Separate Mode (M) and Select (So, $4) 
inputs allow data to be stored with the 
outputs enabled or disabled. The de- 
vices can be also be operated in a fully 
transparent mode. 


Both 'F412 and 'F432 are functional 
equivalent to the Intel 8212 except that 
'F432 has the inverting outputs. 


PIN CONFIGURATION 


S; 


CD05401S 
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INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


FAST 74F412, 74F432 
Multi-Mode Buffered Latches 


‘F412 Multi-Mode Buffered Latch, Non-Inverting (3-State) 
"F432 Multi-Mode Buffered Latch, Inverting (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL PROPAGATION 
TYPE DELAY 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Plastic SOL-24 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


COMMERCIAL RANGE 
Vcc = 5V +10%; Ta =0°C to +70°C 


N74F412N, N74F432N 
N74F412D, N74F432D 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
DESCRIPTION HIGH/LOW 


Data Inputs 20uA/0.6mA 


Select Inputs 1.0/1.0 20uA/0.6mA 
Strobe Input 1.0/1.0 20uA/0.6mA 
INT 


| Mester Reset put =| 4.0/0 a0uara6mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


[VO PORT) 


21 


LS0s091S 


Voc = Pin 24 
GND = Pin 12 


LS05120S 
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Multi-Mode Buffered Latches 


PIN CONFIGURATION 


CD05391S 


FUNCTIONAL DESCRIPTION 

This high-performance eight-bit parallel ex- 
pandable buffer register incorporates pack- 
age and mode selection inputs and an edge- 
triggered status flip-flop designed specifically 
for implementing bus-organized input/output 
ports. The 3-state data outputs can be con- 
nected to a common data bus and controlled 
from the appropriate select inputs to receive 
or transmit data. An integral status flip-flop 
provides busy or request interrupt commands. 


FUNCTION TABLE for Data Latches 


INPUTS 


iy 


| STB 


EEE 
relesleeelee 
relrelesfeese 
ralssleerls= 
Selle 
Dosen 
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LOGIC SYMBOL 


LS05101S 


Voc = Pin 24 
GND = Pin 12 


The eight data latches are fully transparent 
when the internal gate enable, G, input is 
HIGH and the outputs are enabled. Latch 
transparency is selected by the mode control 
(M), select (Sp and S4), and the strobe (STB) 
inputs and during transparency each data 
output (Q,) follows its respective data input 
(D,). This mode of operation can be terminat- 
ed by clearing, de-selecting, or holding the 
data latches. 


An input mode or an output mode is select- 
able from the M input. In the input mode, 


DATA OUT OPERATING 


MODE 


rs 


6-390 


Preliminary Specification 


FAST 74F412, 74F432 


LOGIC SYMBOL (IEEE/IEC) 


a. 


LS05110S 


M = L, the eight data latch inputs are enabled 
when the strobe is HIGH regardless of device 
selection. If selected during an input mode, 
the outputs will follow the data inputs. When 
the strobe input is taken LOW, the latches will 
store the most-recently set-up data. 


In the output mode, M = H, the output buffers 
are enabled regardless of any other control 
input. During the output mode the content of 
the register is under control of the select (So 
and Sj) inputs. 


FUNCTION TABLE for Status Flip-flop 
INPUTS 


NOTES: 

H =HIGH voitage level 

L =LOW voltage level 

X = Don't care 

1 =LOW-to-HIGH clock transition 


Signetics Logic Products Preliminary Specification 


Multi-Mode Buffered Latches FAST 74F4412, 74F432 


A nh Ee REE A APES EE A SRT EET 7S a A A RIE STARMETER sane MANNE AR 


LOGIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER [Nom | Max | UNIT 
Vin HiGH-level input voltage peor. ol 
Vit LOW-level input voltage a | 
lik Input clamp current ae Sane -18 
lou HIGH-level output current 
i: LOW-level output current Hf mA 
Ta - Operating free-air temperature aaa ee a | °C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F412, 74F432 


PARAMETER TEST CONDITIONS' UNIT 


Voc = MIN, Vit = MAX, +10%Vcc 
V HIGH-level output voltage 


Voc = MIN, Vi, = MAX, 


VoL LOW-level output voltage Vin = MIN, Io, = MAX 


Vik Input clamp voltage Voc = MIN, |) = Ik 


Input current at maximum 
input voltage 


Voc = MAX V, = 7.0V 


— 
oO 
io) 


I+ 
—_ 
° 
PS 
< 
Q 
o) 
ed 
ALN 
ae) 


fee) 
fen) ie) 


nN 
co) 
his 
ele 
= 
> 


3 
> 


NH HIGH-level input current Voc = MAX, V; =2.7V 
Voc = MAX, V; = 0.5V 


LOW-level input current -0.4 


Short-circuit output current? ~150 | mA 


IocH 
ICC 
Icoz 


'F432 Voc = MAX 
jIooz | 


oO 


Supply current 


Ice (total) 


3 


ie) 


nn 


: 
© 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Multi-Mode Buffered Latches FAST 74F412, 74F432 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


74F412 
Ta=+25°C T,=0°C to +70°C 

PARAMETER | TEST CONDITIONS 3 2 is Vec py bee 10% | unit | 
R, = 5002 —_ | 


Propagation delay 


6.5 
D, to Qn Waveform 1 50 
Propagation delay 14.5 
So, S; or STB to Q, waNelorn: | 12.5 


Propagation delay 4.5 7.5 
So or S; to INT Neves 8.0 


Propagation delay 


PHL MR to Q, 
' Propagation delay 
ae STB to INT 


Waveform 1 7.5 12.5 


Waveform 2 6.5 TO 
tpzH Output enable time to HIGH or Waveform 4 8.0 12.5 
tpz. LOW level Sp to Q, Waveform 5 6.5 11.0 
| tpyz Output disable _time from HIGH Waveform 4 4.5 8.0 
tpiz or LOW level Sg to Q, Waveform 5 6.5 11.0 
= Output enable time to HIGH or Waveform 4 7.5 12.5 
tpz, LOW level S; to Qn, Waveform 5 5.0 9.0 
tpyHz Output disable time from HIGH Waveform 4 4.5 7.5 
tpLz or LOW level S; to Q, Waveform 5 55 9.5 
tpzH Output enable time to HIGH or Waveform 4 5.0 8.5 
tezi. ; LOW level M to Qn __ ____Waveform 5 ee leckue _ 85 _ 
tpyz Output disable time from HIGH Waveform 4 i 4.0 7.0 
tp_z or LOW level M to Q, Waveform 5 | 5.0 8.5 


AC SET-UP REQUIREMENTS 
OO 


| 


Ta = 90°C to +70°C 
Voc = +5.0V + 10% 
C, = 50pF 
R, = 50022 


PARAMETER TEST CONDITIONS Vee UNIT 


(anemone tit Aca aren cneeed ttt me . ow ane . nen sate sande rome Semmens tee tan Sui emanalfnnsaeeernim.narwere hess namn aortas mene treme tt attire are | 
Set-up time, HIGH or LOW 


Dry to So, S; or STB 
Hold time, HIGH or LOW 
D, to So, S; or STB 


So, S1 or STB 
Pulse width, HIGH or LOW 


Waveform 3 


Waveform 3 


Waveform 3 


Waveform 2 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F432 


Ta = +25°C 
Vec = +5.0V 
C._ = 50pF 


Ta =0°C to +70°C 
Voc = +5.0V +10% 
C, = 50pF 
R, = 50082 


PARAMETER TEST CONDITIONS UNIT 


tpLH Propagation delay 10.5 | 3.0 12.0 
tee Dn to Gn, evelen 7.0 12.0 
tepLH Propagation delay 
teHL So, S; or STB to Q, Mrevelonn! 

Propagation delay 
PHL MR to Q, 


16.0 21.0 
12.5 16.0 
‘ 18.5 


t Propagation delay 
ie STB to INT 


Propagation delay | 
tpLH Propagation delay 15.0 
teri M to G, Waveform 2 11.0 
tpzH Output enable time to HIGH or Waveform 4 4.5 13.0 
tez. LOW level So, S; to Q, | Waveform 5 5.0 11.0 
tpyz Output disable time from HIGH Waveform 4 4.0 8.0 
tpLz or LOW level So, S; to Q, Waveform 5 5.0 11.0 


NOTE: Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F432 


Ta =0°C to +70°C 
Voc = +5.0V +10% 


PARAMETER TEST CONDITIONS 


a feens = [mee [| 

ar eves [mene [ar 

ah ee ee or LOW | wavetorms | 80 || 
ee 


oo;s mh 
oo ‘ oo 
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AC WAVEFORMS 


WF06042S 


Waveform 1. Propagation Delay For Non-Inverting Outputs 


WF07331S 


Waveform 3. Set-up and Hold Times 


Preliminary Specification 


FAST 74F412, 74F432 


WF06038S 


Waveform 2. Propagation Delay For Inverting Outputs 
Disable Time From HIGH Level 


a VoH -0.3V 


= 


ov 


WF0610BS 


Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 


WFO608BS 


Waveform 5. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Viy = 1.5V. 


The shaded areas indicate when the input is permitted 
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TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
oes 7.0V NEGATIVE 
PULSE 
OV 
PULSE 
GENERATOR 
Ri AMP (V) 
POSITIVE 
PULSE 
10% 
WE06471S OV 


WF06450S 


Vy = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 


TEST SWITCH 


tpLz closed 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width | trun | tri 


tpzL closed 
All other open 


DEFINITIONS 
R_ = Load resistor, see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 
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FEATURES 

e High impedance NPN base inputs 
for reduced loading (20A in 
HIGH and LOW states) 

e 'F455 combines 'F240 and 'F280A 
functions in one package 

e 'F456 combines 'F241 and 'F280A 
functions in one package 

e@ 'F455A and 'F456A are center pin 
versions of the 'F655A and 
"F656A respectively 

e 'F455 Inverting 
"F456 Non-inverting 

e 3-State outputs sink 64mA and 
source 15mA 

e 24-pin plastic slim DIP (300 mil) 
package 

e Inputs on one side and outputs 
on the other side simply PC 
board layout 


DESCRIPTION 

The 'F455 and 'F456 are octal buffers 
and line drivers with parity generation/ 
checking designed to be employed as 
memory address drivers, clock drivers 
and bus-oriented transmitters/receivers. 
These parts include parity generator/ 
checker to improve PC board density. 


PIN CONFIGURATION 


CD07280S 


August 26, 1985 


FAST 74F455, 74F456 
Buffers /Drivers 


‘F455 Octal Butfer/Lineé Driver with Parity, Inverting (3-State) 
‘F456 Octal Buffer/Line Driver with Parity, Inverting (3-State) 
Product Specification 


| 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


74F455 


|__74F456 


ORDERING CODE 


a 


PACKAGES 


Plastic DIP | 
Plastic SOL-24 


COMMERCIAL RANGE 
Voc = 5V +10%; Tag = O°C to +70°C 


N74F455N, N74F456N 
N74F455D, N74F456D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 


1.0/0.033 


Parity input 


1.0/0.033 


LOGIC SYMBOL 


4568 9 10 12 


— Y1 
lo Wa Ig ty Is Ie | 

Y2 
Y3 


Y4 


Vp Wao Vo Va Ve Ve¥> 
- Y5 


22 21 20 17 16 15 14 13 Y6 


LS08810S 
Y7 


Y8 


LSO8s90S 


Voc = Pin 16 
GND = Pin 18 and 19 
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Buffers /Drivers 


PIN CONFIGURATION LOGIC SYMBOL 


456 8 9 10 fi 12 


Ip y by bg Wy Is gy 


V5. ¥i'Yo'Ve Ye Veo ¥> 


22 21 20 17 16 15 14 13 


LS08820S 


Voc = Pin 16 
GND = Pin 18 and 19 


"F455 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance level 
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LOGIC SYMBOL (IEEE/IEC) — 


2K 
, 5, 6, 7, 8{EVEN] 
, 10, 11, 12 


, 5, 6, 7, 8 [ODD] 
, 10, H, 12 


LS08840S 


PARITY 
deg OUTPUTS 
Number of inputs 
HIGH (PI, lo —!I7) ZO 


Any OE = HIGH (Z) (Z) 
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LOGIC DIAGRAM FOR 'F456 (‘outputs are inverted for 'F455) 


LDO3500S 
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8 RP SATS IC PTR EE NE IR OS TEER ROBOTS SETI LS 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 


-0.5 to +7.0 


Supply voltage 


permrueessraninnceny eer tt NAR A Teena! a Nore meen" Nhe Fre ee tet per rere 


Input voltage -0.5 to +7.0 
input current Oe ee | —30 to +5. 
- Voltage applied to output in HIGH output state _ 0.5 to +5.5 7 
Current applied to output in LOW output state —_ _—- 128 
“Tk Operating free-air temperature range 0 to 70 - 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage 


ee _ LOW-level input voltage Oo 
ac 
nee a Senter: Ratraee eer Sa ea ala art cob nal eh oh FE RS IN OE TIE eee KN MERTON Oe IoD ELIT a 
7 ia. ; ~ LOW-level output current — 
7 i.) “Operating free-air temperature - 
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Buffers /Drivers FAST 74F455, 74F456 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F455, 74F456 


PARAMETER TEST CONDITIONS! UNIT 
, P 2.4 
=—3m 
Voc = MIN, OP 27 3.4 
Vou HIGH-level output voltage Vip = MAX, 2 2 2 oe sacar a aa 
Vi = MIN ign=cdsek 
Voc = MIN, lop =48mMA = |+10%Voc 
VoL LOW-level output voltage Vit = MAX, = aan 
Vi4 = MIN lo. = 64MA +5%Voc .40 
Vik Input clamp voltage Voc = MIN, |) = ix -0.73 


Input current at 


maximum input voltage Voc = 0.0V, V; = 7.0V 


hy HIGH-level input current 


Nie LOW-level input current 
Off-state current HIGH-level 


1oZH voltage applied Veo = MAX, Ving _ MIN, Vo =2.7V 
Off-state current LOW-level _ . 7 
loz- voltage applied Veo = MAX, Vig = MIN, Vo = 0.5V 
los Short-circuit output current? Voc = MAX | fr t00 
50 
Supply current ye Dhan anaes 7a 
cc (total) = — 
63 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F455, 74F456 


[tires rare 


Ta =0 to +70°C 
Vec = +5.0V +10% 
C._ = 50pF, R,_ = 50022 


TEST 


PARAMETER CONDITIONS 


Voc = +5.0V 
C. = 50pF, R, = 5002 


Propagation delay 
In to Yp 


Waveform 1, 2 : 
Waveform 3 | ; 


Propagation delay 
tpH. = In to Yn 


Propagation delay 
In to Ye, Lo 


tpzH Enable Time to HIGH level 


Enable Time to LOW level! Waveform 4 


Disable Time from HIGH level! Waveform 3 
Disable Time from LOW level Waveform 4 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Buffers /Drivers FAST 74F455, 74F456 


AC WAVEFORMS 


An, Bn 


Qa-p 


WFO606NS 
WF07541S 


Waveform 1. Propagation Delay For |, To 2¢., Zo, Yn Waveform 2. Propagation Delay For I, To 2¢, Xo, Yn 


Yn, Yn, 
Le, Lo ov 
Wros0eGS WF0607ES 
Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level! And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR | 
AMP (V) 
POSITIVE 
PULSE 


10% 
WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 
SWITCH Amplitude | Rep. Rate Pulse Width | trun | tre 
tpLz 


All other 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


August 26, 1985 6-402 


Signetics 


Logic Products 


FEATURES 

e Compares two 8-bit words in 
6.5ns typical 

e Expandable to any word length 

e High Speed version of ALS688 


DESCRIPTION 


The 'F521 is an expandable 8-bit com- 
parator. It compares two words of up to 
8 bits each and provides a LOW output 
when the two words match bit for bit. 
The expansion input I, —p also serves 
as an active-LOW enable input. 


PIN CONFIGURATION 


CD05410S 


August 26, 1985 


FAST 74F524 
Comparator 


8 Bit Identity Comparator 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Tag =0°C to +70°C 
Plastic DIP N74F521N 
Plastic SOL-20 N74F521D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 7 
LOAD VALUE 


74F(U.L.) 


Word A inputs 1.0/1.0 20uA/0.6mA 
Word B inputs 1.0/1.0 20uA/0.6mA 


Expansion or enable input : 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS05140S 


LS05130S 


Voc = Pin 20 
GND = Pin 10 


6-403 853-0372 80218 
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Comparator FAST 74F524 


LOGIC DIAGRAM 


LD02700S 


TRUTH TABLE 


H = HIGH voltage level 
L = LOW voltage level 
*Ao = Bo, Ay = By, Ao = Bo, etc. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free- air temperature range.) 


Voc Supply voltage -0.5 to +7. 0 
VIN Input voltage -0.5 to +7.0 


lIN Input current -30 to +5 


Vout Voltage applied to output in HIGH output state 


louT Current applied to output in LOW output state 


Operating free-air temperature range 
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Comparator FAST 74F524 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage 


Vit LOW-level input voltage 
OL : 
A 


| 
| LOW-level output current 
T Operating free-air temperature 


4F521 
Voc = MIN, 


Vou HIGH-level output voltage Vi = MAX, low = MAX, 
Vin = MIN, 


Voc = MIN, 
VoL HIGH-level output voltage Vit = MAX, lo, = MAX, 
Vin = MIN, 


V Input clamp voltage Voc = MIN, | = Ix 


Input current at maximum input Voc = MAX, V = 7.0V 
voltage 


IK 
| 
lw HIGH-level input current Voc = MAX, V; = 2.7V 
Ne LOW-level input current Voc = MAX, V; = 0.5V 
los Short-circuit output current? Voc = MAX, Vo = 0.0V 


ICCH 
loc Supply current* (total) | loon _| Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. For Icocu all inputs are grounded except Bo can be any one input, which is at 4.5V. For Ico, all inputs are grounded. 
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Comparator FAST 74F521 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetigs, LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


Ta = +25°C Ta = 0°C to +70°C 
Vcc = +5.0V Voc = +5.0V +10% 
C, = 50pF C. = 50pF 
R, = 5002 


PARAMETER TEST CONDITIONS 


teLH Propagation delay 
teHL A, or Bn to Qa=B 
teLy Propagation delay 
tPHL la=B to Qa=B 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


APPLICATION DIAGRAMS 


As Ba Ais Bis Aig Big = A23.:«Ba3 


ENABLE 


AF02270S 


Ripple Expansion 


Ag Bg Ais Bis Aig Big A23 Bag 


AF02280S 


Parallel Expansion 
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Comparator FAST 74F524 


AC WAVEFORMS 


WFO606MS 
WF07541S 


Waveform 1. For Inverting Outputs Waveform 2. For Non-inverting Outputs 
NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
NEGATIVE 
PULSE 
OV 
AMP (V) 
POSITIVE 
PULSE 
7018608 10% 
OV 


WFO06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
CL = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


INPUT PULSE REQUIREMENTS 


FAMILY 
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FEATURES 

e 8-bit bidirectional register with 
bus-oriented input-output 

e Independent serial input-output 
to register 

e Register bus comparator with 
‘equal to’, 'greater than’ and 
‘less than' outputs 

e Cascadable in groups of 8 bits 


e Open-collector comparator 
outputs for AND-wired expansion 


e Two's complement or magnitude 
compare 


DESCRIPTION 


The 'F524 is an 8-bit bidirectional regis- 
ter with parallel input and output plus 
serial input and output progressing from 
LSB to MSB. All data inputs, serial and 
parallel, are loaded by the rising edge of 
the input clock. The device functions are 
controlled by two control lines (Sp, Sj) to 
execute shift, load, hold and read out. 


PIN CONFIGURATION 


CD07840S 


February 1986 


FAST 74F524 
Comparator 


8-Bit Register Comparator (Open-Coliector + 3-State) 
Preliminary Specification 


TYPICAL. fax 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPE 


74F524__ 


ORDERING CODE _ 


PACKAGES 


COMMERCIAL RANGE 
Voc = 5V +5%; Ta =0°C to +70°C 


N74F524N 
N74F524D 


Plastic DIP 


Plastic SOL-20 


NOTES: _ 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE ; 
74F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW 


Mode select inputs 
‘Status priority or serial data input 
Clock pulse input (active rising edge) 

Status enable input (active LOW) a 


~ 20uA/0.6mA 
-20uA/0.6mA 
50uA/0.6mA 


3.0mA/20mA 
1.0mA/20mA 


NOTES:  __ 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
*OC = Open Collector 


Compare mode select input 
~ 3-State parallel data outputs 
Status priority or serial data output 


iia Register less than bus output 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


1=READ 


O0=HOLD] 
2= SHIFT 


‘V34D 156,7D>1/0 | 


cP é F EQ 
UO7 Og 1/05 Og 1103 02104 1/09 15,,70<1/0 <) - 


9 8 ¢ 6 5 43 2 


LS09530S 


Voc = Pin 20 


GND = Pin 10 LS09980S 
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Signetics Logic Products 


Comparator 


Ar 83-bit comparator examines the data stored 
in the registers and on the data bus. Three 
true-HIGH, open-collector outputs represent- 
ing ‘register equal to bus’, 'register greater 
than bus' and ‘register less than bus' are 
provided. These outputs can be disabled to 
the OFF state by the use of Status Enable 
(SE). A mode control has also been provided 
to allow two's complement as well as magni- 
tude compare. Linking inputs are provided for 
expansion to longer words. 


FUNCTIONAL DESCRIPTION 

The 'F524 contains eight D-type flip-flops 
connected as a shift register with provision 
for either parallel or serial loading. Parallel 
data may be read from or loaded into the 
registers via the data bus I/Og —!/O7. Serial 
data is entered from the C/SI input and may 
be shifted into the register and out through 
the C/SO output. Both parallel and serial data 
entry occurs on the rising edge of the input 
clock (CP). The operation of the shift register 
is controlled by two signals, Sg and Sj, 
according to the Select Truth Table. The 3- 
State parallel output buffers are enabled only 
in the Read mode. 


SELECT TRUTH TABLE 
S; (OPERATION 


HOLD - - Retains data in shift 
register 
READ ---- Read contents in 
register onto data bus 
SHIFT —- Allows serial shifting on 
next rising clock edge 
Hol 4 LOAD --- load data on bus into 
it register. 


H = HIGH Voitage Level 
L=LOW Voltage Level 


y 


Y 
i 
4 


One port of an 8-bit comparator is attached to 
the data bus while the other port is tied to the 
outputs of the internal register. Three active- 
OFF, open-collector outputs indicate whether 
the contents held in the shift register are 
‘greater than' (GT), ‘less than’ (LT), or ‘equal 
to (EQ) the data on the input bus. A HIGH 
signal on the Status Enable (SE) input disa- 
bles these outputs to the OFF state. A Mode 
control input (M) allows selection between a 
straightforward magnitude compare or a com- 
parison between two's complement numbers. 
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NUMBER REPRESENTATION 
ee, ee tieeen se 
M OPERATION 


L  |Magnitude compare 
H |Two's complement compare 


H = HIGH Voltage Level 
L=LOW Voltage Level 


For ‘greater than’ or ‘less than’ detection, the 
C/SI input must be held HIGH, as indicated in 
the Status Truth Table. The internal logic is 
arranged such that a LOW signal on the C/S! 
input disables the ‘greater than’ and ‘less 
than’ outputs. The C/SO output will be forced 
HIGH if the ‘equal to' status condition exists, 
otherwise C/SO will be held LOW. These 
facilities enable the 'F524 to be cascaded for 
word lengths greater than 8 bits. 


STATUS TRUTH TABLE 
(Hold Mode) 
INPUTS 


Data 
Comparison 


OUTPUTS 


On On 
> 1109-07 
6. Oi 
= 1/09 - 1/0, 
On - On 
< 1/09 - 1/07 
On~ On 
> 1/09 ~ 1/07 
Oa~ On 
2/092 Vy 
Oa- On 
<1/09= Oy 


H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Immate:ai 


Word length expansion (in groups of 8 bits) 
can be achieved by connecting the C/SO 


; GREATER THAN 


EQUAL TO 


LESS THAN © | | 


ch Lh 


H = TWO’s COMPLEMENT 
L = MAGNITUDE 
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FAST 74F524 


output of the more significant byte to the C/SI 
input of the next less significant byte and also 
to its own SE input (see Figure 1). The C/SI 
input of the most significant device is held 
HIGH while the SE input of the least signifi- 
cant device is held LOW. The corresponding 
status outputs are AND-wired together. In the 
case of two's complement number compare, 
only the Mode input to the most significant 
device should be HIGH. The Mode inputs to 
all other cascaded devices are held LOW. 


Suppose that an inequality condition is de- 
tected in the most significant device. Assum- 
ing that the byte stored in the register is 
greater than the byte on the data bus, then 
the EQ and LT outputs will be pulled LOW, 
whereas the GT output will float HIGH. Also, 
the C/SO output of the most significant 
device will be forced LOW, disabling the 
subsequent devices but enabling its own 
status outputs. The correct status condition is 
thus indicated. The same applies if the regis- 
tered byte is less than the data byte, only in 
this case the EQ and GT outputs go LOW, 
whereas LT output floats HIGH. 


If an equality condition is detected in the most 
significant device, its C/SO output is forced 
HIGH. This enables the next less significant 
device and also disables its own status out- 
puts. In this way, the status output priority is 
handed down to the next less significant 
device which now effectively becomes the 
most significant byte. The worst case propa- 
gation delay for a compare operation involv- 
ing 'n' cascaded 'F524s will be when an 
equalit;, condition is detected in all but the 
least significant byte. In this case, the status 
priority has to ripple all the way down the 
chain before the correct status output is 
established. Typically, this will take 35+6 
(n-s) ns. 


C/SI 
So Si 


LSB 


LD03920S 


Figure 1. Cascading 'F524s For Comparing Longer Words 
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Comparator FAST 74F524 


LOGIC DIAGRAM 


ht ttt tl 
ph tel ale 


< 


SHIFT 
REGISTER OC 
° 


8-BIT COMPARATOR 


ee 
ces 


. B. 


LDO39308 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
Vue Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 
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Comparator FAST 74F524 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


Vi HIGH-level input voltage 20. | 
Vit LOW-level input voltage 
lik Input clamp current a aaa 
VoH HIGH-level output voltage }LT, EQ, GTony | fs : 
OH HIGH-level output current Except LT, EQ, GT aa 
ones ae 
ee ae 


lot LOW-level output current 
A 


]: Operating free-air temperature 


TEST CONDITIONS! 


HIGH-level = = 
low output current LT, EQ, GT only Voc = MIN, Vit = MAX, Vin = MIN, Vou = MAX _ 
2.4 
2.7 


HIGH-level Except Voc = MIN, Vi. = MAX, £10%Vcc | 24} | 


74F524 
UNIT 
- : 
VoH output voltage LT; EQ: GT Vin = MIN, lon = MAX +5%Voc 
Voc = MIN, Vi, = MAX, #10%Voo} | 38 _| 60 
6 | 
V 


p2 
2 
4 
: 5 5 
OL LOW-level output voltage Vins oa MIN, lac = MAX Ee eer 5 
5 1 
1 2 
2 5 
2 


pul Cuent at Voc = MAX V) = 7.0V 
maximum input voltage 


IW HiGH-level input current Voc = MAX, V = 2.7V ee 
Hie LOW-level input current Vcc = MAX, V; = 0.5V 


Off-state output current, _ _ _ 

lOZH  HIGH-level voltage applied Veg Max Mia MING NG = 204 a 
Off-state output current, 7 _ _ - 

loz. LQW-level voltage applied Veo = MAX, Vin = MIN, Vo = 0.5V a 
Short-circuit Except 2 

los output current? LT, EQ, GT vec MAK 


loon es 


—150 m 


5 
00 
0 
0 
50 
80 


ie oa 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


pA 
HA 
mA 
pA 
MA 

A 
mA 
mA 

A 


m 
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Comparator FAST 74F524 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


Ta = +25°C ie . by oe 
Voc = +5.0V co = +5.0V 
TEST CONDITIONS C, = 50pF + 10% UNIT 
RL = 5002 CL = 50pF 
L R, = 5002 


PARAMETER 


ee ae ae 
[Tuan Marina dock Fequoney | Wavetorma | so | |_| = |_| Mme 
ct ereta | weir 2 | co || ie | ee | te | 
a jee ro | | ves | to | os | 
ot voreer | wewiom2 | os | |e | oe | ts | om 
ae | wowom2 | os | |e | ae | Ge | om 
ct cerarea” | weviome | te || ae | | te | 
ca oeiwer” | wewiome | oo | | fm | ao | as | om 
at Seren | weiome = | oo | | ves | ae | vas | om 
at ESR tonne |= Wavsioma— | es || res | as | ats 
at Gee eal enn | Wavetom a | 83 || to | go | WP |e 
ce Sreeeter | wootoms | 88 | es | oe | as | om 
ce egret “n | wevsioms | to || es | eo | os | om 
mt eroreseo” | weeiome | os | | te | oe | Te | om 
ct setetes” | woeiome | 38 || ee | a8 | es | om 
ce setear” So | wowiome | as | | ce | 8 | co | om 
ur Remeotn aay ss | | ae | as | ck |e 
mat Sere es | wowiome | ta | | se | ae | tee | om 
oe weer “oe Mn 
RE rs calles s| fe] es] | 
ce Sows | wet sve |e || aes | es | os | 
me Sh ote, so] fs | es | es | om 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Comparator FAST 74F524 


AC SET-UP REQUIREMENTS 


74F524 
Ta = +25°C Ta= 0.0 +70°C 
Voc = +5.0V Voc = +5.0V 
PARAMETER TEST CONDITIONS C, = S0pF + 10% UNIT 
A. = 5002 StS oePr 
2 Ri, = 5002 


t,(H) Set-up time, HIGH or LOW 5.0 
te(L) 1/O, to CP WaveloiMr? 5.0 
th(H) Hold time, HIGH or LOW 0 
t,(H) Set-up time, HIGH or LOW 10 
te(L) Sp, Si to CP MAvelOn 2 10 
t.(H) Set-up time, HIGH or LOW 7 


t.(L) C/SI to CP 
Waveform 3 


ty(H) Hold time, HIGH or LOW 
th(L) C/SI to CP 


tw(H) Clock pulse width HIGH Waveform 4 4.0 


AC WAVEFORMS 


c/si SE, C/SI, M, 1/On, 


So, 54 
=PLHe 
EQ, C/sO —— 
GT, LT VM -x— Viv GT 
LT 


WFO7541S WF0603AS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Iinverting Outputs 


ae UU 


cP 


WF0632JS 
WF0611HS 


Waveform 3. Data Set-up And Hold Times Waveform 4. Clock To Output Delays 
And Clock Pulse Width 


3.5V _You -0.3V 
vo v 
" Z VOn 
LL Vo, +0.3V OV 
WFOB6OSLS 

WF0607JS 

Wavejorm 5. 3-State Enable Time To Low Level Waveform 6. 3-State Enable Time To High Level 

And Disable Time From Low Level And Disable Time From High Levei 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Comparator FAST 74F524 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


Vv 
ce 4570 NEGATIVE 
; PULSE 
ov 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
WF06471S 


OV 


WF06450S 


Test Circuit For 3-State And Open 


Vu = 1.5V 
Collector Outputs Input Pulse Definition 


SWITCH POSITION 


TEST SWITCH 


tpiz, tpzL closed 
OC closed 
All other open 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate Pulse Width | troH | trHe 


DEFINITIONS 
R_ = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 


3 


see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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Signetics FAST 74F533, 747534 
| Latch/Flip-Flop 


‘F533 Octal Transparent Latch (3-State) 
'F534 Octal D Flip-Flop (3-State) 
Product Specification 


Logic Products 


Peat ne TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
e 8-bit transparent latch — 'F533 DELAY (TOTAL) 


heen ce Sema 
e 3-State inverting output buffers 
e Common 3-State Output Enable 
e Independent register and 3-State ORDERING CODE 


buffer operation COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta=0°C to +70°C 


DESCRIPTION Plastic DIP N74F533N, N74F534N 
The 'F533 is an octal transparent latch N74F533D. N74F534D 
coupled to eight 3-State inverting output — 


; . NOTES: . 
buffers. The two sections of the device 1. SO package is surface-mounted micro-miniature DIP. 
are controlled independently by latch 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Enable (E) and Output Enable (OE) con- Data Manual. 
trol tes. 
ici INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


The data on the D inputs are transferred 

to the latch outputs when the latch DESCRIPTION bet eee EDAD NOPUE 
; HIGH/LOW HIGH/LOW 

Enable (E) input is HIGH. The latch 


remains transparent to the data inputs 1071.0 20uA/0.6MA 
while E is HIGH, and ‘stores the data E ('F533) Latch enable input 1.0/1.0 20uA/0.6mA 
present one set-up time before the (active HIGH) 
HIGH-to-LOW nsition. ee 
o-LOW enable transitio OE Output enable input 1.0/1.0 20nA/0.6mA 
(active LOW) 
CP ('F534) Hock pulse pul 1.0/1.0 20uA/0.6mA 
(active rising edge) 


3-State outputs 150/40 3mA/24mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


19 
LS05150S 


CD05420S 


Voc = Pin 20 LS05170S 


GND = Pin 10 
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‘Latch/Flip-Flop | FAST 74F533, 74F534 
PIN. CONFIGURATION _ LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
oni EE ee 


LS05150S 


Voc = Pin 20 LS05180S 


GND = Pin 10 


iD2710S 


Vcc = Pin 20 
GND = Pin 10 


LOGIC DIAGRAM, 'F534 


ere et eetentrererreenene vette terreno at reer tt nee tt Re mnt tesa Nh 


Do Dy Dg D3 D4 D7 
(3) (4) (7) (8) (13) (18) 
P O 
(11) 7 
sinh . O QO Q. aial 
cpp Tf | CP oD cP D . 
Q } La Q Q 
a a Y Y 
O © hea OO 
OE = | 0 
" (2) te lo 1 ‘}¢a) (19) 
Qo Qy Qo Q3 Q, Q7 
D02720S 
Voc = Pin 20 
GND = Pin 10 
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Latch /Flip-Flop 


MODE SELECT — FUNCTION TABLE, 'F533 


OPERATING MODES 


Enable and read register 


Latch register and disable outputs 


L H X 
L H X 
: L L L 
H X X 
H X X 


INPUTS 


MODE SELECT — FUNCTION TABLE, 'F534 


OPERATING MODES 


Load and read register 


Disable outputs 


L 
L 1 
H 
H 


H = HIGH voltage level 


Product Specification 


FAST 74F533, 74F534 


OUTPUTS 


INTERNAL REGISTER 


Qo - Q7 


xx) Or} oe 
r 


OUTPUTS 


INTERNAL REGISTER 


x x | Dre 
N 


h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 


iL = LOW voltage level 
X = Don't care 


| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW E transition 


(Z) = HIGH impedance ''off'’ state 
t = LOW-to-HIGH clock transition 


The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
latch operation. When OE is LOW, the 
latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs are in 
the HIGH impedance ''off'' state, which 
means they will neither drive nor load the bus. 


The 'F534 is an 8-bit edge-triggered register 
coupled to eight 3-State inverting output buf- 


August 26, 1985 


fers. The two sections of the device are 
controlled independently by the Clock (CP) 
and Output Enable (OE) control gates. 


The register is fully edge triggered. The state 
of each D input, one set-up time before the 
LOW-to-HIGH clock transition, transferred to 
the corresponding flip-flop's Q output. The 
clock buffer has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause the clocking 
operation. 
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The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
register operation. When CE is LOW, data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped- 
ance "off state, which means they will 
neither drive nor load the bus. 


lox | 
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Latch /Flip-Flop 


Product Specification 


FAST 74F533, 74F534 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


74F 
-0.5 to +7.0 


-0.5 to +7.0 


-30 to +5 
—0.5 to +5.5 


UNIT 


PARAMETER 
Voc Supply voltage ”™” ; 
VIN Input voltage 
IN Input current. . ——. 
Vout Voltage applied to output in HIGH output state ; 
lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 


es) 
3 3 


Oo 
Ss 
co) 
~ 
Oo 
io) 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage 
Vin HIGH-level input voltage 
Vic LOW-level input voltage 
hi Input clamp current 
lon HIGH-level output current 
lo. LOW-level output current 
Ta Operating free-air temperature 


3 
> 


oO; hiv 
313 
eb 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


VOH HIGH-level output voltage 

VoL LOW-level output voltage 

ViK Input clamp voltage -~ 

Input current at 

| maximum input voltage 

hy HIGH-level input current 

lit LOW-level input current 

| Off-stage output current, 

02H HIGH-level voltage applied 

Off-state output current, 

OZL LOW-level voltage applied 

los Short-circuit output current? 

| Supply current* (total) zoes 

CC pply "F534 
NOTES: 


74F533, 'F534 


Voc = MIN, 
Vit = MAX, low = MAX 
Vin = MIN, 


Voc = MIN, + 10%Voc 
Vit = MAX, lo, = MAX peace 
Vin = MIN, + 5%Voc 
Voc aaa MIN, il cd lik 

Voc = MAX, V; = 7.0V 


Voc = MAX, V, = 2.7V 


Voc = MAX, Vi = MIN, Vo = 2.7V 

Voc = MAX, Vi4 = MIN, Vo = 0.5V 

Voc=MAX, Vo=0.0V. © 
Voc = MAX 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 28°C. 


3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4.'F533 measure Iccz with OE input at 4.5V, D, and E inputs at ground and all outputs open. 
'F534 measure Iccz with OE inputs at 4.5V and D, inputs at ground and all outputs open. 
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Latch/Flip-Flop FAST 74F533, 74F534 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'’) 


74F533, 'F534 


Ta=0 to +70°C 


: a a Voc = +5.0V 
PARAMETER TEST CONDITIONS ne = SOpF + 10% UNIT 
R, = 5002 Ci 50pr 
‘ Ry = 5002 


Propagation delay 
E to Qn 


fax Maximum clock frequency Waveform 3 'F534 100 Pf] 0 MHz 
teLH Propagation delay : 
tPHL 

11 5:0 13 ae 

7.0 3.0 8.0 
teLH Propagation delay ; Aa 
teyt CP to Q, 
tezH Output enable time to HIGH Waveform 1 'F533 2.0 Te 10 
tp2. or LOW level Waveform 2 Sal 6.5 


D, to Q, 
2.0 a 
tpHz Output disable time from HIGH Waveform 1 'F533 2.0 4.7 6.0 2.0 7.0 sg 
tp_z or LOW level Waveform 2 2.0 4.1 5.5 2.0 6.5 
2.0 
2.0 
0 


tpLH 
tPHL 


tpzH Output enable time to HIGH Waveform 1 'F534 9.0 115 2.0 12.5 ae 
tpzi or LOW level Waveform 2 5.8 1D 2.0 8.5 
tpHz Output disable time from HIGH Waveform 1 'F534 2 5.3 7.0 2.0 8.0 
tpLz or LOW level Waveform 2 2.0 4.3 5.5 2.0 6.5 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F533, 'F534 


Ta =0 to +70°C 
Vcc = +5.0V 
+10% 

C, = 50pF 

RL = 5002 


PARAMETER TEST CONDITIONS UNIT 


ts(H) Set-up time, 

t,(L) D, to E 

th(H) Hold time, "F533 
th(L) D, to E 

tw(H) E pulse width HIGH 

ts(H) Set-up time, 

t,(L) D, to CP 

th(H) Hold time ; 
th(L) D, to CP pees 
tw(H) CP pulse width, 

tw(L) HIGH or LOW 
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Max 


Waveform 5 


Waveform 5 


Waveform 4 


Waveform 4 


>) 
n 


Waveform 3 


= 
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Latch/Flip-Flop FAST 74F533, 74F534 


AC WAVEFORMS 


'S Von — 0.3V 


OV 


WFO60SES 


WF0607CS 


Waveform 1. 3-State Output Enable Time To HIGH Level Waveform 2. 3-State Output Enable Time To LOW Level 
and Output Disable Time From HIGH Level And Output Disable Time From LOW Leve 


a 


1/fmax 


WF06119S 
WF06325S 


Waveform 3. Clock To Output Delays Waveform 4. Data Set-up And Hold Times 


WF07542S 
WF06314S 


Waveform 5. Data Set-up And Hold Times Waveform 6. Data To Output Delays 


WF06601S 


Waveform 7. Latch Enable To Output Delays 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Latch/Flip-Flop FAST 74F533, 74F534 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 
POSITIVE 
PULSE 


10% 
WF06470S 


tw OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


Test Circuit For 3-State Outputs 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 
alisl ht Amplitude | Rep. Rate | Pulse Width 
tpLz closed 
tpzL closed | 74F | 30v | 1MHz |  500ns_| 2.5ns 


All other open 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zoyt 
of pulse generators. 
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DESCRIPTION 

The 'F537 is one-of-ten decoder/demul- 
toplexer with four active HIGH BCD 
inputs and ten mutually exclusive out- 
puts. A polarity control (P) input deter- 
mines whether the outputs are active 
LOW or active HIGH. The 'F537 has 3- 
state outputs, and a HIGH signal on the 
Output Enable (OE) input forces all out- 
puts to the high impedance state. Two 
input Enables, active HIGH (E,) and 
active LOW (E,)), are available for demul- 
tiplexing data to the selected output in 
either non-inverted or inverted form. In- 
put codes greater than BCD nine cause 
all outputs to go to the inactive state 
(i.e., same polarity as the P input). 


The ‘F538 decoder/demultiplexer ac- 
cepts three address (Ap — Ag) input sig- 
nals and decodes them to select one of 
eight mutually exclusive outputs A polari- 
ty control (P) input determines whether 
the outputs are active LOW or active 
HIGH. The 'F538 has 3-state outputs, 
and a HIGH signal on the Output Enable 
(OE) input forces all outputs to the high 
impedance state. Two active HIGH and 
two active LOW input Enables are avail- 
able for easy expansion to 1-of-32 de- 
coding with four packages, or for data 
demultiplexing to 1-of-8 or 1-of-16 desti- 
nations. 


The 'F539 contains two independent 
decoders. Each accepts two Address 
(Ao, Ai) input signals and decodes them 
to select one of four mutually exclusive 
outputs. A polarity control (P) input de- 
termines whether the outputs are active 
LOW or active HIGH. An active LOW 
input Enable (E) is available for demulti- 
plexing data to the selected output in 
either non-inverted or inverted form. 
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FAST 74F537, 74F538, 
74F539 


Decoders 


Preliminary Specification 


'F537 1-Of-10 Decoder (3-State) 
'F538 1-Of-8 Decoder (3-State) 
‘F539 Dual 1-Of-4 Decoder (3-State) 


— = 
4omA 


ORDERING CODE 


TYPE 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta =0°C to +70°C 


N74F537N, N74F538N, N74F539N 
N74F537D, N74F538D, N74F539D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processes to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) | LOAD VALUE 


Address inputs 1.0/1.0 20yuA/0.6mA 
LE | Enable input (active LOW) 


PACKAGES 


Plastic DIP 
Plastic SOL-20 


1.0/1.0 
Enable input (active HIGH) 1.0/1.0 
1.0/1.0 
4.0/1.0 | 20uA/0.6mA 
Address inputs ~ 1.0/1.0 
Q7 


E 
E Enable input (active HIGH) 1.0/1.0 20uA/0.6mMA 
Polarity control input 


1.0/1.0 20uA/0.6mA 
OEg, OE; | Output enable input (active LOW) 
Decoder a address inputs 
Decoder a address inputs 
‘F539 


Polarity control input 


3mA/24mA 
20uA/0.6mA 


1.0/1.0 
1.0/1.0 
1.0/1.0 
1.0/1.0 
1.0/1.0 
150/40 
150/40 


150/40 
b 
Output enable input (active LOW) 
Polarity control input 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


Ao- 

Eo 

Ey 

OE 

Qo- 

Ao - 

Eo, 

OE 1.0/1.0 20yuA/0.6mA 
Data outputs 
Enable input (active LOW) 
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PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (iEEE/IEC) 


"F537 


6 71617 


3 2 11918 8 91112 13 


LS09270S 


C007520S 


LOGIC SYMBOL 


'F538 
6 717 
12 
16 
15 —— 
14 
13 
4—QHOE, 
Q 

5 —CHOE, a. 1a%39,950,07 | 

32119188 911 

LS09280S 


PIN CONFIGURATION LOGIC SYMBOL 


CD07530S 


"F539 


17 18 


12119 8 3 2 119 


{S09290S 


CD07540S 
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LOGIC DIAGRAM FOR 'F537 


i loot 
= HL 


LD03810S 


FUNCTION TABLE FOR 'F537 


i 
| 
Ww | 
8 
s 9 | 
S = ay = 
a: é 2 a | 
=z 12) ze ae 
wo jel 3 $3 $3 
5 «|S Se 33 | 335 
rl a <0 <O | 


| | 
Toiodt; adds sy ssf oso tT TI Tr Tri Tt tT 
arr Hs TtrTrI As tC KPH st ry syst rT yy HH xX 
i 


Outputs equal P input 


X 


INPUTS 


Ei | As | Aa | As | Ao | 


_— 
> © 
w|<|~>X A/D GGET|/LELGLT|TLIC/LIIITi/LIITj/rIrxrryss 2 
® » = 
S2o8 
wi | < |x xX Se SS OS DO DD DS SD OD De ro a 
| > Soe 
- Fs = 
| GEES 
Tee a) Se SP be oP cr el SR Ch er Ce er cr a oe Sa 
Woy Wo4 
i i cu kN 
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LOGIC DIAGRAM FOR 'F538 


| “CUTS SE 


FUNCTION TABLE FOR 'F538 


INPUTS OUTPUTS 
OPERATING MODE 


So 
O| 
fil 
mi 
o 
m 


High impedance 


Outputs equal P input Disable 


neler 
se 
sie 

NON 

NN 
le 

NON 


ier a. 4 


ei Ci ee ee eee oO 


Se pee Bee 


Active HIGH 
Output (P = L) 


| 
a bis oe 


| eee 


cogs eee wea 


ne aie coe a 
TTUTALTAI Derr lrce ses 


Active LOW 
Output (P = H) 


j 
H 
i 
{ 


emeerlereeer Preerierreerer <x<K «KT K XK 


mreeeieeee PP ere ree ee xX xe xX TK XX 


fT f Ff 


cox 
x 
x 
x 
x 
x 
Ey ak 
L | 4H 
HI} L 
H | H 
Lo ay Me 
L | oH 
H |} oL 
H | H 
i ae 
L | H 
H | -L 
H | H 
ie Re 
a 
H | L 
H | H 


H L 
L H 
le E 
L L 
L L 
L L 
L L 
L bs 
L H 
H be 
H H 
H H 
H H 
H H 
H H 
H H 


ITrrrTiyrrTrTirjrrzrirrTrirtiTriigTrags;xkrexK x 


L 

L 

H 

L 
H L 
H L. 
H L 
H L 
L H 
L H 
Le Le 
L H 
H H 
H H 
H H 
H H 


2 ESL Se ee Eee ae a 


aie EE | el, ee | CE. a Ee 


L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Z = High impedance 
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LOGIC DIAGRAM FOR 'F539 (one half shown) 


LD03830S 


FUNCTION TABLE FOR 'F539 


INPUTS 
OPERATING MODE 


X Lo zee ae High impedance 
2S 
L 


Active HIGH 
Output (P = L) 


Active LOW 
Output (P = H) 


L 
L 
L 
L 
L 
L 


Lorry prire 
a eg ages! SN es Ae SS 
il ed Sees SN a nea |e 
a A aig PF mea eS 
IrTtrtljyrairere 
Lr) ee 


rc 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Z = High impedance 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER mr | nr 
Spy olane oswt7o |v | 


VIN Input voltage -0.5 to +7.0 V 
lin Input current -30 to +1 mA 
V 


Vout Voltage applied to output in HIGH output state -0.5 to +5.5 


lout Current applied to output in LOW output state mA 
Ta Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


N 
=> 
nl 


PARAMETER 


o3] 


irl on 
oO; ] oO on 


Voc Supply voltage 


HIGH-level input voltage 
LOW-level input voltage 


Input clamp current 


HIGH-level output current 
OL LOW-level output current 
Ta Operating free-air temperature 


74F537, 74F538, 
TEST CONDITIONS’ 74F539 


Voc = MIN, Vi, = MAX, + 10%Vec 
Vin = MIN, lon = MAX +5%Voc 


| 
oO}; 


Vou HIGH-level output voltage 


Voc = MIN, Vi, = MAX, + 10%Vcc 
ViH = MIN, lo = MAX +5%Voc 


ViK Input clamp voltage Voc = MIN, | = lix 


F537 Ao - Ag = Eo = GND, OE = Ey =P =4.5V 


Ao -Ag = Eo = Ey = GND, 
OE = OF; = Eo = Ez = P = 4.5V 


Aon- Asn = E= GND, OE = P= 4.5V 


VoL LOW-level output voltage 


Supply current 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'’) 


Ta = +25°C 
TEST 
PARAMETER Voc = +5.0V 
CONDITIONS Gd sonr, Ace s000 
Typ 


teLH Propagation delay 6.0 11.0 16.0 6.0 
tpy, An, to Qn Mvavelonn 4.0 7.5 11.0 4.0 
teLH Propagation delay 5.0 8.5 14.5 5.0 
toy, «Eg 10, wavolonnue 4.0 6.5 9.0 4.0 
teLH Propagation delay 6.0 11.0 16.0 6.0 
teu. sy, to Qy MAYEIOUN 5.0 10.0 14.0 5.0 
6.0 6.0 
6.0 6.0 
3.0 3.0 
5.0 5.0 
2.0 2.0 
3.0 3.0 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 
C, = 50pF, R, = 50022 


teLH Propagation delay 11.5 18.0 
tpy. —sP. to Qa wavetound 11.0 16.0 
tpzH Output enable time to HIGH 5.5 10.5 
tz, or LOW level OE to Q, 9.0 13.0 
4.0 6.0 
5.0 7.0 


Waveform 3 
Waveform 4 


Waveform 3 
Waveform 4 


tpHz Output enable time from HIGH 
or LOW level OE to Q, 


tpLz 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F538 
TEST Ta = +25°C Ta =0°C to +70°C 
PARAMETER CONDITIONS Vcc = +5.0V Voc = +5.0V + 10% 
C_ = 50pF, R, = 50022 C_ = 50pF, R, = 5002 


teLy Propagation delay 16.0 
tPHL An to Qn 11.0 


teLH Propagation delay 


teHL Ey or E; to Q, 


teLy Propagation delay 16.0 
tPHL E> or Eg to Qn 14.0 


tPLH Propagation delay 
tPHL P to Q, 


Output enable time to HIGH 
or LOW level OEo or OE; to Q, 


Output enable time from HIGH 
or LOW level OE, or OF; to Q, 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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\ 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F539 


Ta = +25°C 
Vcc = +5.0V 
Pe = a R, = 50022 


teLH Propagation delay = 0 Ee 5 18.5 

tpy, An, to Q, mavclormn 4.0 9.5 12.0 

teLH Propagation delay 55 12.0 o : 

isak E to Q, Waveform 2 40 75 

teLH Propagation delay 15 14.5 21.5 22.5 

tpy. -~P- to Qy waveomnd 5.0 11.0 16.5 17.0 bo 


Ta =0°C to +70°C 
Vec = +5.0V + 10% 
C. = 50pF, R, = 5002 


TEST 
CONDITIONS 


PARAMETER 


tezH Output enable time to HIGH Waveform 3 4.5 8.0 10.5 
tpz. or LOW level OE to Qn, Waveform 4 ie 10.0 13.0 
tpyz Output enable time from HIGH Waveform 3 2.0 4.5 

tpLz or LOW level OE to Q, Waveform 4 3.0 6.5 

NOTE: 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


An, P, Eo, E3 


wrote: WFO754AS 


Waveform 1. Propagation Delay For Non-Inverting Outputs Waveform 2. Propagation Delay For Inverting Outputs 


5 Vou 0.3V e8y 
a ~ Levo. +03v 
WF0610DS 
WFO608DS 
Waveform 4. 3-State Output Enable Time To HIGH Level Waveform 5. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 


| 
NOTE: For all waveforms, Vy = 1.5V. | 
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TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S et OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 
= Amplitude | Rep. Rate | Pulse Width | trun | tran 
tpLz closed 


All other open 


DEFINITIONS 
R,_ = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 


e High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 

e Low power, light bus loading 

e Functionally similar to the 'F240 
and 'F244 

e Provides ideal interface and 
increases fanout of MOS 
Microprocessors 

@ Efficient pinout to facilitate PC 
board layout 

e Octal bus interface 

e 3-State buffer outputs sink 64mA 

® 15mA source current 


DESCRIPTION 


The 'F540 and 'F541 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are capable of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris- 
tics. The devices feature input and out- 
puts on opposite sides of the package to 
facilitate printed circuit board layout. 


PIN CONFIGURATION 


CD04251S 
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FAST 74F540, 74F544 
Buffers 


'540 Octal Inverter Buffer (3-State) 
'541 Octal Buffer (3-State) 
Product Specification 

TYPICAL PROPAGATION 


TYPE TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACRAGES Veco = 5V + 10%; Ta =0°C to +70°C 
Plastic DIP N74F540N, N74F541N 
Plastic SOL-20 N74F540D, N74F541D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
3-State output enable inputs 
(active LOW) 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03331S LS03350S 
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PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LSO33608 


H =HIGH voltage level 

L =LOW voltage level 

X = Don't care 

(Z) = HIGH impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
Supply voltage ~0.5 to +7.0 
i Input voltage _—-—= 7 -0.5 to +7.0 
lin Input current 7 "30 to +5 


Voltage applied to output in HIGH output state -0.5 to ae 
lout Current applied to output in LOW output state 128 
Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 

ViH | HIGH-level input voltage 
Vit LOW-level input voltage 
Input clamp current re 


RN UNA I 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


+10%V 
7 low =-3mA = 
- MIN 
Vou  HIGH-level output voltage 5 ; 
- +10%Voc 
lou =-15mA 


= ; lo, = 48mA £10%Voc 
Vo. LOW-level output voltage 
Vik Input clamp voltage Voc = MIN, | = hk 


Input current at = - 
maximum input voltage Voc = 0.0V, V| = 7.0V 


HIGH-level input current Voc = MAX, V, = 2.7V 
LOW-level input current Voc = MAX, V; = 0.5V 


Off-state output current, 
lOZH HIGH-level voltage applied Vcc = MAS, Min = MIN Nojeie7¥ 


Off-state output current, Voc = MAX, Viy = MIN, Vo = 0.5V 


lOZL_ LQW-level voltage applied 

: a5, OE, = GND 
Supply current - = GND, OE, = 4.5V 
ss (total) = 4.5V, OE, = GND 


; = GND, SE, = 4.5V 


los Short-circuit output current? 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F540, 74F541 


Ta = +25°C Ta =0 to +70°C 
PARAMETER TEST CONDITIONS Voc = +5.0V . UNIT 
C,_ = 50pF 


teLH Propagation delay 
teH. = In tO Yn 


Waveform 1 


Waveform 3 
Waveform 4 


Output enable time 
to HIGH or LOW 


Output disable time Waveform 3 
from HIGH or LOW Waveform 4 


Propagation delay 
I, to Yn 


tpHz 
tpLz 


Waveform 2 


‘EBAY Output enabie time Waveform 3 
tpzi to HIGH or LOW Waveform 4 
Output disable time Waveform 3 
from HIGH or LOW Waveform 4 
NOTE: 


Subtract 0.2ns from minimum values for SO package. 
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AC WAVEFORMS 


WF06019S WFO6066S 
Waveform 1. Propagation Delay Waveform 2. Propagation Delay 
Data To Output For 'F540 Data To Output For 'F540 


3.5V 


= Vor + 0.3V 


WF06092S WF060728 


Waveform 3. 3-State Output Enable Time To HIGH Waveform 4. 3-State Output Enable Time To LOW 
Level And Output Disable Time From HIGH Level Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 


90% 


t5 7.0V NEGATIVE 


PULSE 
Ry OV 
an ée VIN VOUT 
L q n 
| GENERATOR Dest: 
RT CL SRL AMP (V) 
POSITIVE 
PULSE 
10% 
WF06471S OV 
WF06450S 
Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 
SWITCH 


tp_z closed 


All other open 


DEFINITIONS 
R,_ = Load resistor to GND; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 

e 8-bit Octal Transceiver 

e 'F543 Non-Inverting 
"F544 Inverting 

e Back-to-Back Registers for 
storage 

e Separate controls for Data flow 
in each direction 

e A outputs sink 20mA and source 
15mA 


e B outputs sink 64mA and source 
15mA 

® 24 pin plastic slim DIP (300 mil) 
package 


DESCRIPTION 


The 'F543 and 'F544 Octal Registered 
Transceivers contains two sets of D-type 
latches for temporary storage of data 
flowing in either direction. Separate 
' Latch Enable (LEAB, LEBA) and Enable 
(OEAB, OEBA) inputs are provided for 
each register to permit independent con- 
trol of inputting and outputting in either 
direction of data flow. While the 'F543 
has noninverting data path, the 'F544 
inverts data in both direction. The A 
outputs are guaranteed to sink 20mA 
while the B outputs are rated for 64mA. 
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FAST 74F543, 74F544 
Transceivers 


Octal Registered Transceiver, Non-Inverting (3-State) 
Octal Registered Transceiver, Inverting (3-State) 
Preliminary Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Vec = 5V +10%; Tag =0°C to +70°C 


Plastic DIP N74F543N, N74F544N 
Plastic SOL-24 N74F543D, N74F544D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


fete (7 


a A-to-B output enable input 


OEAB (active LOW) 1.0/1.0 20pA/0.6mMA 
— A-to-B output enable input 
OEBA (active LOW) 1.0/1.0 20yuA/0.6mA 


A-to-B enable input 
(active LOW) 


EAB 


20uA/1.2mA 
20yA/1.2mA 


rc 


Port B, 3-State outputs 750/106.7 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
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FUNCTIONAL DESCRIPTION 

The 'F543 contains two sets of eight D-type 
latches, with separate input and controls for 
each set. For data flow from A to B, for 
example, the A-to-B Enable (EAB) Input must 
be LOW in order to enter data from Ag — A7 or 
take data from Bo-B7, as indicated in the 
Function Table. With EAB LOW, a LOW 
signal on the A-to-B Latch Enable (LEAB) 
input makes the A-to-B latches transparent; a 
subsequent LOW-to-HIGH transition fof the 
LEAB signal puts the A latches in the storage 
mode and their outputs no longer change with 
the A inputs. With EAB and OEAB both LOW, 
- the 3-State B output buffers are active and 
reflects the data present at the loutput of the 
A latches. Control of data flow from B to A is 
similar, but using the EBA, LEBA, and OEBA 
inputs. 


PIN CONFIGURATION 


CDO07660S 


Ao 
A, 
A, 
Ag 
A, 
A 


5 


| pip 


Oo 
> 


CD07670S 
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FUNCTION TABLE for 'F543 and 'F544 . 


INPUTS OUTPUTS 
STATUS 


r 
m 
x< 


—reol|/rcitinrce}]Sx 
<< 


eefer]=e fa 


H = HIGH voltage level 

h = HIGH state must be present one set-up time before the LOW-to-HIGH transition of LEXX or EXX 
(XX = AB or BA) 

L = LOW voltage level 

| = LOW state must be present one set-up time before the LOW-to-HIGH transition of LEXX or EXX (XX = AB 
or BA) 

X = Don't care 

Z = HIGH impedance state 


LOGIC SYMBOL 
"F543 


3.94 5 6 7 8 9 10 


Ay A, Az Ag Ag As Ag Az 
EAB 
EBA 
LEAB 


LEBA 
By B, By B, B, 8, Bg By 


22 21 20 19 18 17 16 15 


LS09450S 


22 21 20 19 18 17 16 15 
LS09460S 
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FAST 74F543, 74F544 
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LOGIC DIAGRAM FOR 'F543 


= 
tien 
| JG 
2) 
.) 

O) 

r\ 

() 


Ay B, 
A Bo 
Ag B, 
A, DETAIL A x 7 B, 
As Bs 
Ag Bg 
A, B, 


or é fel 
oe _l|g—- 
EBA OF 
I——— ale 
Ty : @Es EAB 
©) 
LEAB 
LD03870S 


NOTE: 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


LOGIC DIAGRAM FOR 'F544 


Ay 
| LE 
eke 
Ay % | O B, 
A, O O B, 
A3 O 10 Bs 
A, O DETAIL A x 7 0 B, 
As O O Bs 
As O O Bg 
Ay O O B, 


=—oE fy = 
O : O OEAB 
O EAB 


LEAB 
LDO3860S 


NOTE: 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Voc Supply voltage -0.5 to +7.0 V 
VIN Input voltage -0.5 to +7.0 
lin Input current -30 to +5 
Vout Voltage applied to output in HIGH output state ~0.5 to +55 
lout Current applied to output in LOW output state ee 


Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 
HIGH-level input voltage 


LOW-level input voltage 


Input clamp current 


HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F543, 74F544 


PARAMETER TEST CONDITIONS! UNIT 


Nh 
ph 
~4 
< 
S 
iS 


| 
® Ola ~ 
2) 


+10%Voc¢ 
+5%Voc 

+10%Voco | 2. 
+5%Voc 
+10%Voc 


+5%Vcc 


lo. = 48mA |+10%Voc 
lol = 64mMA_ |+5%Voc 
Voc = MIN, | = lik 


Vec = 0.0V, V) = 7.0V 


loy =-3mA 


Nh 
“NI 


Vou HIGH-level 
output voltage 


loy = -15mA 


lo. = 24mA 
VoL LOW-level 
output voltage 


an rm] 
(oe) 
= oO};}o 


Input clamp voltage 


OEAB, OEBA, EAB 
EBA, LEAB, LEBA 


Nh HIGH-level input current Voc = MAX, V| = 2.7V 
| 
pM IeNe| Voc = MAX, V; = 0.5V 
input current EAB, EBA 


Off-state current HIGH-level 
voltage applied 


Off-state current LOW-level 
voltage applied 


Input current at 
I maximum input 
voltage 


I . 
H oO ip | Oo 4 


3 


li + lozH 


Voc = MAX, Vin = MIN, Vo = 2.7V 
Voc = MAX, Viq = MIN, Vo = 0.5V 


Voc = MAX 
ee 
Supply current 7 
(total) eo NUS Pw 125 
| es | 125 


Voc = MAX 


locz 


Nie + loz 


~ 
ere 


Short circuit Ao - Az, Ao- Az 


output current? 


Supply current 
(total) 


© N 
— | 
Gt|Oo 
o;}o 


— 
ie) 
on 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. . 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


\ 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F543, 74F544 


Ta = +25°C Ta =0 to +70°C 
Vec = + 5.0V Voc = +5.0V + 10% 


C, = 50pF, R, = 5002 C, = 50pF, R, = 5002 


min | typ | Mex | min | Max 


TEST 
CONDITIONS 


tpLy Propagation delay ; 
ieee Av te By or By teks F543 Waveform 2 
tpLH Propagation delay 
iat A. to 8 or B. ton F544 Waveform 2 


PARAMETER UNIT 


Propagation delay 
LEBA to An 


tPLH 
tPHL 


teLy Propagation delay 
tpHL LEBA to A, 


tei Propagation delay 
teHL LEAB to Bn 


mo) 
n 


teLH Propagation delay 
teHL LEAB to B, 


Waveform 


3 
” 


Output enable time 


tPZH 


Waveform 


tpz. | OEBA or OEAB to A, or By ns 
EBA or EAB to A, or By avons 

tp7H Output enable time 

tpz, | OEBA or OEAB to A, or By veces : ns 


EBA or EAB to A, or B, 


tpHz Output disable time 
tpLz OEBA or OEAB to A, or Bp 
EBA or EAB to A, or By 


Waveform 4 
Waveform 5 


tpHz Output disable time 


ap 

NM 

oi O1 

nD 

or © 

NI @ 

(oe) 

mo 

on oO 

mo | w¢ 

om © 

La a 
wn ; 


tp_z  OEBA or OEAB to A, or By Wauial 
EBA or EAB to A, or Bh 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 
AC SET-UP REQUIREMENTS 
74F543, 74F544 
TEST Ta = +25°C Ta =0 to +70°C 
PARAMETER CONDITIONS Voc = + 5.0V Veco =+5.0V + 10% UNIT 
C, = 50pF, R, = 50022 
Min Typ Max i 
ts(H) Set-up time, HIGH or LOW 3.0 ‘ 
t.(L) An or B, to LEAB or LEBA 3,0 : 
An or B, to EAB or EBA 


SS 'F543 
ts(H) Hold time, HIGH or LOW 3.0 
t,(L) A, or B, to LEAB or LEBA 3.0 
An or By to EAB or EBA 
Saga Pa a GE IE Waveform 3 
ts(H) Set-up time, HIGH or LOW 3.0 
t(L) A, or B, to LEAB or LEBA 3.0 
An or By, to EAB or EBA 
ae "F544 
ts(H) Hold time, HIGH or LOW 3.0 
t,(L) A, or B, to LEAB or LEBA 3.0 
An or By, to EAB or EBA 
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AC WAVEFORMS 


An, Bn, An,Bn 


LEBA, LEAB LEBA, LEAB 


An, Bn An, Bn, An, Bn Vm Vu 
WFO0754ES WFO606US 
Waveform 1. Propagation Delay For Inverting Outputs Waveform 2. Propagation Delay For Non-Inverting Outputs 
An, Bn Ao oe 
An, Bn CEAB,;OEBA 
EAB, EBA 
Vou — 0.3V 
LEAB, LEBA ok 
EAB, EBA An, Bn, An, Bn 
OV 
WFO610FS 
WF0632FS 
Waveform 3. Data And Select Set-up And Hold Times Waveform 4. 3-State Output Enable Time To HIGH 


Level And Output Disable Time From HIGH Level 


OEAB, OEBA 
EAB, EBA 


An, Bn, An, Bn 


WFO608FS 


Waveform 5. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 


NOTE: For ail waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to changed for predicatable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S OV 


WF06450S 


Vm = 1.5V 
Test Circuit For 3-State Outputs input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 
Sticn Amplitude | Rep. Rate Pulse Width | tri | trHe 
PZL 


All other 


DEFINITIONS 
R. = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 

e High impedance NPN base inputs 
for reduced loading (70yA in 
HIGH and LOW states) 


e Higher drive than 8304 


e 8-bit bidirectional data flow 
reduces system package count 

e 3-State inputs/outputs for 
interfacing with bus-oriented 
systems 


e 20mA and 64mA bus drive 
Capability on A and B ports, 
respectively 


e Transmit/Receive and Output 
Enable simplify control logic 


e Pin for pin replacement for Intel 
8286 


DESCRIPTION 

The 'F545 is an 8-bit, 3-State, high- 
speed transceiver. It provides bidirec- 
tional drive for bus-oriented micropro- 
cessor and digital communications sys- 
tems. Straight through bidirectional 
transceivers are featured, with 20mA 
bus drive capability on the A ports and 
64mA bus drive capability on the B 
ports. 


PIN CONFIGURATION 


CD05100S 


August 26, 1985 


FAST 74F545 
Transceivers 


Octal Bidirectional Transceiver 
(With 3-State Inputs/Outputs) 
Product Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY 
DELAY (TOTAL) 


CURRENT 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F545N 
Plastic SOL-20 N74F545D 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE: 


LOAD VALUE 
HIGH/LOW 


One (1.0) FAST Unit Load is defined as: 20xA in the HIGH state and 0.6mA in the LOW state. 


Bo By Ba Bz Ba Bs Bg B7 


19 18 17 16 15 14 13 12 
LS04700S 


Voc = Pin 20 
GND = Pin 10 
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One input, Transmit/Receive (T/R) dete- FUNCTION TABLE 
mines the direction of logic signals through 
the bidirectional transceiver. Transmit en- 
ables data from A ports to B ports; Receive 
enables data from B ports to A ports. The 
Output Enable input disables both A and B 
ports by placing them in a 3-state condition. 


The 'F545 performs the same functionas the (to | 1 
‘F245 the only difference being package pin =HIGH voltage level 
assignments. L = LOW voltage level 
X = Immaterial 
Z = High impedance 


OUTPUTS 


Bus B Data to Bus A 
Bus A Data to Bus B 
High 7 


LOGIC DIAGRAM 


(5) 
Ag 


BIC ees rey ea ere 
a a He De a 
AA TA TA TAYE 


Be B3 Ba Bs Bs B7 
(18) (17) (16) (15) (14) (13) a 


BD02000S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Uniess otherwise noted these limits are over the operating free-air temperature range.) 


74F 
Voc Supply voltage -0.5 to +7.0 
Input voltage -0.5 to +7.0 


Input current -30 to +5 


Vout Voltage applied to output in HIGH output state -0.5 to +5.5 


lout Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Vin HIGH-level input voltage as ee ae 
VIL LOW-level input voltage | 08 | ve | 


Input clamp current 


HIGH-level output current 


LOW-level output current 


Ta Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F545 


+10%Vcc 2.4 
+5%Voc 2.7 3.4 
+10%Vcc 2.0 


+10%Voco 


+5%Voco 


PARAMETER TEST CONDITIONS! 


i 
ao] 
n 


vee HIGH-level 


output voltage 


= | 


LOW-level 


output voltage 


Input voltage at 
maximum input voltage 


20 | 
ED 
en 
Ew 
esas 
ee 
= 

R Peace 

i a San | Voo=MAX, Vi=27¥ i 
=a 
00" 
Pe 
baa 


LOW-level 
input current 


loZH Off-state current . ; 

+ tin HIGH-level voltage applied Vcc = MAX, V; = 2.7V 
lozL Off-state current : _ | 
+n, LOW-level volt age applied Vcc = MAX, V| = 0.5V 


Short-circuit 
om output current? 


Supply current* 
loc (total) Voc 


-—100 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Measure icc with outputs open. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."’) 


74F545 
Ta = +25°C Ta =0°C to +70°C | 
— —| + % 
PARAMETER TEST CONDITIONS Voo'= + 20¥ Neca 1808 2 10) NIT 
C. = 50pF 
R, = 50022 


Waveform 1 
Waveform 1 


Propagation delay 
An to By or Bry to A, 


tpzH Output enable time Waveform 2 
to HIGH or LOW level Waveform 3 


ns 
Output disable time from Waveform 2 2.5 5.0 ; 25 8.0 ae 
tpLz HIGH or LOW level Waveform 3 2.0 4.5 ; 2.0 {5 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


3.5 


a ae 
= Vor + 0.3V 


WF06062S WF0607BS =o 


Waveform 1. For Non-Inverting Outputs Waveform 2. 3-State Output Enable Time To HIGH Level 6 
And Output Disable Time From HIGH Level 


An or Bn 


WF06029CS 


Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vy = 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


Vcc 
to7ov NEGATIVE 
. PULSE 
Ri 
reo Vout 


PULSE 
GENERATOR 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


WF064715 


Vy = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


SWITCH POSITION 


FAMILY 


SWITCH 
Lao 3 tron | trHe 
teLz closed . 2.5ns 2.5ns 
tezL closed a = 
All other open 
DEFINITIONS 


C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. . 

R+ = Termination resistance should be equal to Zour 
of pulse generators. 


4 
Canteen ennai, Arman smear Ra eee ec antetnrninnenar ern/ renew eer rhs ermpewnniyrnttnnr einai nee Reret 8 TAR Rett te A nA enn Ao ene ny nen neti tint 


t 
| FR, = Load resistor; see AC CHARACTERISTICS for value. 
i 
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FEATURES 
e 3-to-8 line address decoder 
e Address storage latches 


e Multiple enables for address 
extension 


e Open-Collector Acknowledge 
output 


DESCRIPTION 


The 'F547 is a 3-to-8 line address de- 
coder with latches for address storage. 
Designed primarily to simplify multiple- 
chip selection in a microprocessor sys- 
tem, it contains one active-LOW and two 
active-HIGH Enables to conserve ad- 
dress space. Also included is an active- 
LOW Acknowledge output that responds 
to either a Read or Write input signal 
when the Enables are active. 


PIN CONFIGURATION 


CD07850S 
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FAST 74F547 
Decoder/Demultiplexer 


Octal Decoder/Demultiplexer With Address Latches And 
Acknowledge 
Preliminary Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


TYPE DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V + 10%; Ta =O0°C to +70°C 


N74F547N 
N74F547D 


20uA/0.6mA 
~ 4mA/20mA 


Plastic DIP 
Plastic SOL-20 

NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 

Data Manual. 
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 

Output select address input 1.0/1.0 20ynA/0.6mMA 
Chip enable input (active 
LOW) 1.0/1.0 20yuA/0.6mA 
Chip enable inputs 1.0/1.0 20pnA/0.6mA 
Latch enabie input 1.0/1.0 20uA/0.6mA 
Read acknowledge input (ac- 
tive LOW) 1.0/1.0 20yA/0.6MA 
Write acknowledge input (ac- 
tive LOW) OPO 
Decoder outputs (active LOW) 50/33.3 
Open-collector acknowledge * « 
output (active LOW) OC*/33.3 OC*/20mA 

NOTE: 


1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
2. *OC = Open-collector. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Qs3 


2 


Ls$10250S 


Voc = Pin 20 
GND = Pin 10 
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FAST 74-547 


For applications in which the separation of 
latch enable and chip enable functions is not 
required, LE and E; can be tied together such 
that when HIGH the outputs are OFF and the 
latches are transparent, and when LOW the 


FUNCTION TABLE (Decoder*) 


INPUTS OUTPUTS 


L H H H H H H 
H LH H H H H H 
H H L HH H H H 
sO os Sc A a 
H H H H LH H H 
H H H H H LH OA 
H H H H H H L H 
H H H H H HHL 


* Assuming E, = LOW and Eo = E3 = HIGH 


latches are storing and the selected output is 
enabled. 


The open-collector Acknowledge (ACK) out- 
put is normally HIGH (i.e. OFF) and goes 
FUNCTION TABLE (Acknowledge) 


INPUTS OUTPUT 


mij 
> 
© 
A 


Porn Kee 
re Doe x 
-x—m|xx x 


FUNCTION TABLE (Latch and Output Status) 


INPUTS 

= LATCH STATUS 
E, E, Es LE 

L WH H H |. Transparent 
L. OR RB: ob Storing 

H X X H Transparent 
H X X L Storing 

X L X H Transparent 
X LX L Storing 

X xX L H Transparent 
X X L 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


LOGIC DIAGRAM 


4 | Storing 


DECODER OUTPUTS 


Address inputs decoded (Q, = LOW) 
Latched address decoded (Q, = LOW) 


Qn = HIGH 


LOW when E;, Eo and Ez are all active and 
either the READ (RD) or Write (WR) input is 
LOW, as indicated in the Acknowledge Func- 
tion Table. 


ea A ARR A RRS eens nme A ens eset rere 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Voc Supply voltage ee 
lin Input current -30 to +5 
VouT Voltage applied to output in HIGH output state -0.5 to Vcc 
Tour Gurent applied to ouput in LOW ouputsate—SSSCSC~“~*~dSC“‘é OCS 
a TT a TT De 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


HiGH-level input voltage 


a "See TN GO Bec DOE 
a 
Vou Hanvevet ouput vote ———SS«Y Rony | Tv 
on HIGHievel ott cient —_—=«dtC cent AK 


lo- LOW-level output current 


Operating free-air temperature 


PARAMETER TEST CONDITIONS' 
HIGH-level 


Voc = MIN, Vit = MAX, + 10%Vocc 
Vin = MIN, low = MAX +5%Voc 


Vou  HIGH-level output voltage 


Vcc = MIN, Vit = MAX, | + 10%Voc | | + 10%Voc | 


Vo. LOW-level output voltage Vig = MIN, lo, = MAX PE5%Ve0 | PE5%Ve0 | 


Vik Input clamp voltage Voc =MIN, =I 


il eel ackleai Voc = MAX, V\ = 7.0V 
maximum input voltage 


HIGH-level input current Voc = MAX, V; = 2.7V 
LOW-level input current Voc = MAX, V; = 0.5V 


Short-circuit eyeabt 
output current® Pt 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should oc. performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'’) 3 


74F547 


Ta = +25°C Ta =0°C to +70°C 
PARAMETER TEST CONDITIONS Voc = +5.0V Voc = +5.0V + 10% 
C, = 50pF, R, = 5002 C, = 50pF, R: = 5000 


tpLH Propagation delay 

tpH_ An to Qn Waveform 3 
tpLy Propagation delay renee 
tpH.  E, to Q, 


tpLH Propagation delay 
fee. E> or Es to On Waveform 1 
tpLH Propagation delay 
tpy. Ey, RD, or WR to ACK Wavelor2 
tepLH Propagation delay 
tPHL E> or Eg to ACK aN tOrne? 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 


4.0 
5.0 
4.0 
4.0 
tpLH Propagation delay 4.0 
ie LE to O, Waveform 1 90 
5.0 
5.0 
6.5 
4.0 
8.0 
5.0 


AC SET-UP REQUIREMENTS 


74F547 
Ta=+25°C Ta =0°C to +70°C 
PARAMETER TEST CONDITIONS Vcc = +5.0V Voc = +5.0V + 10% 
C. = 50pF, R, = 5002 C. = 50pF, Ry = 5002 
Typ 


th(H) Hold time, HIGH or LOW ; 
th(L) An to LE Waveform 4 : 


ty(H) LE pulse width, HIGH 


t.(H) Set-up time, HIGH or LOW 5.0 
t(L) Ap, to LE Wavalorm:4 5.0 
6.0 
6.0 
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AC WAVEFORMS 


WF0754JdS 
Waveform 1. Propagation Delay For Chip Enable Inputs 


(E2, E3) And Latch Enable Input (LE) To Write 
Acknowledge (ACK) And Decoder (Q,) Outputs 


WFO06039S 


Waveform 3. Propagation Delay For Output Select 
Address Input (A,) To Decoder Outputs (Q,) 


Preliminary Specification 


FAST 74F547 


WFO605KS 


Waveform 2. Propagation Delay For Chip Enable Input 
(E;) To Decoder Outputs (Q,) And Write 
Acknowledge Inputs (WR, RD) To 
Acknowledge Output (ACK) 


iT 


WF0632KS 


Waveform 4. Data Set-up And Hold Times For Output 
Select Address Inputs (A,) To Latch Enable Inputs 
(LE) And Chip Enable Inputs (E;, Eo, E3) 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable performance. 
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TEST CIRCUITS AND WAVEFORMS 


ANP (V) 
90% 
NEGATIVE 
RL PULSE 
PULSE : 
GENERATOR a aig Le trHLith tTLH(tr)—>| a 
AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06460S 


WF06450S 


Vu = 1.5V 
Test Circuit For Open-Collector Outputs Input Pulse Definition 
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INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width 
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TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C,. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 
e 3-to-8 line address decoder 


e Multiple enables for address 
extension 


e Open-Collector Acknowledge 
output 


e Active-LOW Decoder outputs 


DESCRIPTION 


The 'F548 is a 3-to-8 line address de- 
coder with four Enable inputs. Two of 
the Enables are active-LOW and two are 
active-HIGH for maximum addressing 
versatility. Also provided is an active- 
LOW Acknowledge output that responds 
to either a Read or Write input signal 
when the Enables are active. 


When enabled, the 'F548 accepts the 
Ao-As2 address inputs and decodes 
them to select one of eight active-LOW 
mutually exciusive outputs, as shown in 
the Decoder Function Table. When one 
or more Enables is active, all decoder 
outputs are HIGH. Thus, the 'F548 can 
be used as a demultiplexer by applying 
data to one of the Enables. 


The open-coilector Acknowledge (ACK) 
output is normally HIGH (i.e. OFF) and 
goes LOW when the Enables are all 
active and either the READ (RD) or 
Write (WR) input is LOW, as indicated in 
the Acknowledge Function Table. 


PIN CONFIGURATION 
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FAST 74-548 
Decoder/Demultiplexer 


Octal Decoder/Demultiplexer with Acknowledge 


Preliminary Specification 


TYPICAL PROPAGATION 
DELAY 


TYPE 


74F548 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Plastic SOL-20 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


N74F548N 


(TOTAL) 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Chip enable inputs 


= Read acknowledge input (active 

RD LOW) 1.0/1.0 20yuA/0.6mMA 

WR Write acknowledge input (active 4.0/1.0 20uA/0.6mA 
LOW) 

Qo - Q7 Decoder outputs (active LOW) 50/33 1mA/20mA 

ACK Open-collector acknowledge output 0C*/33 OC*/20mA 
(active LOW) 

NOTES: 


1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH 
2. *OC = Open-collector. 


LOGIC SYMBOL 


Qy A, Q2 Q; Q, Qs Qs Q, _ 


12 2 11918 8 9 11 
LS10240S 


Veco = Pin 20 
GND = Pin 10 


6-455 


74F(U.L.) | LOAD VALUE 

DESCRIPTION HiGH/LOW | HIGH/LOW 

Output select address inputs 1.0/1.0 20yuA/0.6mA 
Chip enable inputs (active LOW) 1.0/1.0 20uA/0.6mMA 


20yA/0.6mA 


state and 0.6mA in the LOW state. 


LOGIC SYMBOL (IEEE/IEC) 


LS102308 
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Decoder/Demultiplexer FAST 74F548 


LOGIC DIAGRAM 
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NOTE: 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


-0.5 to +7.0 V 
VIN Input voltage -—0.5 to +7.0 


lin input current 7 mA 
Vsur Voltage applied to output in HIGH output state -0.5 to Voc V : 
oe Current applied to output in LOW output state mA 
; Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER min | Nom | Max UNIT 
Vin - HIGH-evel input voltage ff 
Vie —— LOW-level input voltage a st a ae ee 
lie Input clamp current a a | 
~ HIGH-level output voltage ACK only V 
HIGH-level output current ) mA 
LOW-level output current a mA 
Operating free-air temperature 0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


_— 


PARAMETER TEST CONDITIONS! 


Voc Supply voltage 


| 


Be High-level AGK only Voc = MIN, VIL = MAX, Vin = MIN, Von = MAX 


HIGH-level 
output voltage 


Voc = MIN, Vip = MAX, +10%Voec 


+10%Voc 


+5%Voc 


Voc = MIN, Vi, = MAX, 


Vo. LOW-level output voltage Vin = MIN, lo, = MAX 


Vik Input clamp voltage 


Voc = MIN, I; = lik 


Input current at 


maximum input voltage Voc = MAX, V; = 7.0V 


Voc = MAX, V, = 2.7V 
. Veco = MAX, V; = 0.5V 


Short-circuit <5 
output current? 


Supply current = = 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. . _ m -. 

3. Not more than one output should be shorted at.a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F548 


Ta = +25°C Ta = 0°C to +70°C 
Voc = + 5.0V Voc = +5.0V + 10% 
C.. = 50pF, R; = 5000 C, = 50nF, RR; = 5000 


mA a{ se | a | 
cc Ea a | i]s |e 
ma Bote 

rte 

ru Een kee |e : 


NOTE: 
Subtract 0.2ns fromm minimum values for SO package. 


AC WAVEFORMS 


PARAMETER TEST CONDITIONS 


E3, E, 


CK, Gp 
WF0754HS WFO0605JS 
Waveform 1. Propagation Delay For Chip Enable Inputs Waveform_2. Propagation Delay For Chip Enable Inputs 
(E3, E4) To Write Acknowledge (ACK) And (E;, Ez) To Decoder Outputs (Q,) And 


Decoder (Q,) Outputs Write Acknowledge Output (ACK) 


WFO06039S 


Waveform 3. Propagation Delays For Output Select Address Input (A,) To Decoder Outputs (Q,) 
NOTE: For ail waveforms, Vy = 1.5V. 
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TEST CIRCUITS AND WAVEFORMS 
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Test Circuit For Open-Collector Outputs 


Vcc 
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TCO01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zoyu7 
of pulse generators. 
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FAST 74F548 
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INPUT PULSE REQUIREMENTS 
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FEATURES 

e 'F563 is broadside pinout version 
or 'F533 

® 'F564 is broadside pinout version 
of 'F534 

e Inputs and outputs on opposite 
side of package allow easy 
interface to microprocessors 

e Useful as an Input or Outport for 
microprocessors 

e 3-State Outputs for Bus 
Interfacing 

e Common Output Enable 

e 'F573 and 'F574 are Non- 
inverting versions of 'F563 and 
"F564 respectively 

e These are High Speed replace- 
ments for 8TS807 and 8TS808 


DESCRIPTION 


The 'F563 is an octal transparent latch 
coupled to eight 3-State inverting output 
buffers. The two sections of the device 
are controlled independently by latch 


Enable (E) and Output Enable (OE) con- 
trol gates. 


PIN CONFIGURATION 


CD07360S 
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FAST 74F563, 74F564 
Latch /Flip-Flop 
'F563 Octal Transparent Latch (3-State) 


'F564 Octal D Flip-Flop (3-State) 
Preliminary Specification 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74-563 
os 
ORDERING CODE 
COMMERCIAL RANGE 


PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F563N, F74F564N 
Plastic SOL-20 N74F563D, N74F564D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 


Data inputs 1.0/1.0 20yA/0.6mMA 


Do -D7 (‘F563 & 'F564) : 
‘ Latch enable input 
E ('F563) (active HIGH)) SCE OBI 


OE ('F563 & 'F564) bans cone input 1.0/1.0 | 20uA/0.6mA 
Clock pulse input 
CP ('F564) ie Bin oS 1.0/1.0 | 20uA/0.6mA 


Qo-Qy (‘F563 & 'F564) 3-State outputs 150/40 3mA/24mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


23456789 


Do Dy Dz Dg Dg Ds Dg D7 


GOE 
Qo Q1 Q2 G3 Qa Qs Ag Q7 


19 18 17 16 15 14 13 12 
LS09050S 


"F564 
23456789 


Do D1 D2 D3 Dg Ds Dg D7 
cp 


OE 
Qo Qy Q2 Q3 Qy As Qg Q7 


19 18 17 16 15 14 13 12 


LS09060S 


LS099070S 


LSog080S 


Vcc =Pin 20 
GND = Pin 10 
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Latch/Flip-Flop 


The ‘F563 is functionally identical to the 
‘F533 but has a broadside pinout configura- 
tion to facilitate PC board layout and allows 
easy interface with microprocessors 


The data on the D inputs are transferred to 
the latch outputs when the latch Enable (E) 
input is HIGH. The latch remains transparent 
to the data inputs while E is HIGH, and stores 
the data present one set-up time before the 
HIGH-to-LOW enable transition. 


The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses, 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
latch operation. When OE is LOW, the 


LOGIC DIAGRAM, 'F563 


latched or transparent data appears at the 
outputs. When OE is HIGH, the outputs are in 
the HIGH impedance 'off' state, which means 
they will neither drive nor load the bus. 


The 'F564 is an 8-bit edge-triggered register 
coupled to eight 3-State inverting output buf- 
fers. The two sections of the device are 
controlled independently by the Clock (CP) 
and Output Enable (OE) control gates. 


The F564 is functionally identical to the 'F534 
but has a broadside pinout configuration to 
facilitate PC board layout and allow easy 
interface with microprocessors. 


The register is fully edge triggered. The state 
of each D input, one set-up time before the 
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FAST 74F563, 74-564 


LOW-to-HIGH clock transition, transferred to 
the corresponding flip-flop's Q output. The 
clock buffer has about 400mV of hysteresis 
built in to help minimize problems that signal 
and ground noise can cause the clocking 
operation. 


The 3-State inverting output buffers are de- 
signed to drive heavily loaded 3-State buses. 
MOS memories, or MOS microprocessors. 
The active-LOW Output Enable (OE) controls 
all eight 3-State buffers independent of the 
register operation. When OE is LOW, data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped- 
ance ‘off’ state, which means they will neither 
drive nor load the bus. 


Voc = Pin 20 
GND = Pin 10 


LOGIC DIAGRAM, 'F564 


LDO3580S 


Voc = Pin 20 
GND = Pin 10 
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Latch/Flip-Flop. FAST 74F563, 74F564 


MODE SELECT — FUNCTION TABLE, 'F563 


INPUTS 


OUTPUTS 


INTERNAL REGISTER 


OPERATING MODES 


Enable and register 


Latch and read register 


MODE SELECT — FUNCTION TABLE, 'F563 
INPUTS 


OPERATING MODES 
OE | oP | Dy 


Load and read register 


Disable outputs 


H = HIGH voltage level 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
lL. =LOW voltage level 
X = Don't care 

= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
) = HIGH impedance ''off'’ state 


| 
(Z 
T= LOW-to-HIGH clock transition 
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Laich/Flip-Flop FAST 74F563, 74F564 


ORR ADEA NAT RL ROTTER NADH ATRIA PAA AE ONECART int SRE RAR EEL SUNN ORLA NL CY SAE AAT AN 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
eae 
V 
mA 
V 
mA 


Voc Supply voltage 


Input voltage -0.5 to +7.0 a 
ling lnput current | ~30 to +5 
| VouT Voltage applied to output in HIGH output state -0.5 to +5.5 Se ae 


lout Current applied to output in LOW output state 48 


Operating free-air temperature range 0 to 70 °C 


74F 
PARAMETER UNIT 
Min Nom 
_ Supply voitage —< — 4.5 5.0 a V 
ne HIGH-levei input voltage —_ _ V 
i_OW-level input voltage —_ 7 ay, 
input clamp current |. mA 
cn. HIGH-level output current as mA 
LOW-level output current 4 mA 
Operating free-air temperature 0 7 °C 


DG ELECTRICAL CHARACTERISTICS (Cver recommended operating free-air temperature range unless otherwise noted.) 


74F563, 74F564 
PARAMETER TEST CONDITIONS! UNIT 
Min | Typ? 
Vou H 


Voc = MIN, 
IGH-level output voltage Vit = MAX, low = MAX 
Vig = MIN, +5%Voc 


H 
| ea nanwaamer saws vasannnersturtentarmteetinininnnpint Anaenenerteenn-tenhnr bevnneminah mish wien ee snare strrerrsererenessirntneenemsnaene amneenen neers a an ee mnse nr nha nen RE att ae se ea ae ree 


Vcc = MIN, +10%Voc 
VoL LOW-level output voltage Vii = MAX, lo, = MAX 
Viey = MIN, 


A) 
on 
ro) 


50 
-1.2 


input clamp voliace 


Veo = MIN, f= lx 


© 
~“ 
oO 


input current at maxirnum 


input voltage Voc = MAX, Vi = 7.0V 


ar: 
| +073 
ae 
HIGH-level input current Nees MAX, V; = 2.7V a eS 
Voc = MAX, Viq = MIN, Vo = 2.7V toil aed 
= : 
00 | 
Ee 


20 


= 
> 


=z 
> 


LOW-level input current 


Off-state output current, 
HIGH-levei voltage applied 


Off-state output current, 


LOW-level voliage applied Nea MAK Mines MID, NOT OY 


loz. 


Short-circuit output current? | Vcc = MAX -150 mA 
Suppi © (total) ae Voc = MAX 
u current (tota aie — 
CC Pply e564 | CC 


i 
o 
> 


NOTES: 


a 


. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

. All typical values are at Vcc = 5V, Ta = 25°C. 

Not more than one output should be shorted at a time. For testing ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normai and thereby cause invalid readings in otne; perameter tests. In any sequence of parameter tests, log tests should be performed last. 
‘F633 measure Iccz with OF input at 4.5V, 6, anc E inputs at ground and all outputs open. 

'F634 measure iccz with OF inputs at 4.5V and 0, inpuis at gvound anc all outputs open. 


on 


> 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202 "Testing and Specifying FAST Logic."') 


74F563, 74FS64 


Ta = +25°C 
Veco = +5.0V 


PARAMETER TEST CONDITIONS Cle = 50pF 


fuax Maximum clock frequency — a F564 Waveform 3 
tei Propagation delay ‘ ‘E569 


tort Data to output 


tory Propagation delay 
tpyL Latch Enable to output 


| tpt Propagation delay 
teHL Clock to output 


Waveform 1 
Waveform 2 


tp7H Enable time to HIGH level 
tez. Enable time to LOW level 


tpy7 Disable time from HIGH level Waveform 1 
teiz _bisable time from LOW level Waveform 2 2 


levy ~ Enable time to HIGH level ee Waveform 1 
Vez Enable time to LOW level Waveform a 


tpHz Disable time from HIGH level | ‘BEA Waveform 1 
_tez Disable time from LC LOW Jevel Waveform 2 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


= _ 74F563, TAFS64 © __| 


Tat = + 25°C a OPC to #70°C 

Voc = +5.0V | Vee = + 5.0¥ + 10% 
C,, = 50pF Cy = SUpF 
A= = 50082, 


PARAMETER TEST CONDITIONS UNE 


t.(H) Set-up time, Data to 
ig(L) Enable, HIGH or LOW 


nara Samiti Stance es ect cnSinntiet nanientnes oon eeci csi tek dish é : ee denise score bs errata ical ec, aiid gehunsaunaE ae aaceietsaaaa 


th(H) Hold time, Data to 


3.0 
tyiL) Enable, HIGH or LOW 3 | | ne 


tw(H) Enable pulse width HIGH | 


| O 
| 6.0 ns 
t.(H) ” Set-up time, Data to ‘Clock, | Ee | a C | 7 Teo | nw. 
t.(L) HIGH or LOW [ = 2.0 | 
20) 


Sisco WOU eeaOEIE CoS CARB ERLE INS pg REVERE OIE EEN SHED Ea LD a a i a te 
thr) Hold time, Data to Clock, cy O. | 2. | 
| 


th(L) HIGH or LOW 2.0 | 
WH) HIGH or LOW “56 form 3 e | fe ns | 
[a eee ene [eG cee Sone nee ie CRON EE 
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Latch/Flip-Flop FAST 74F563, 74F564 


AC WAVEFORMS 


VM OE 
trHz~| _ fp Vou-03v ae 3.8V 
Qy, fe FE Q, VM 
oy evo, +08 
meer ae? WF0607CS 
Waveform 1. 3-State Output Enable Time To HIGH Level Waveform 2. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 


Dn fF 


WFU6119S 
WF06325S 


Waveform 3. Ciock To Output Delays And 
Clock Puise Width 


WF07542S 
WF06314S 


Waveform 5. Data Set-up And Hold Times Waveform 6. Data To Output Delays 


WF06602S 


Waveform 7. Latch Enable To Output Delays 
NOTE: For all waveforms, Viy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


PULSE | 
GENERATOR | 


| WEODS71S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


| tprz closed as 
tpz. ciosed | 
All other oh open | 


DE RINONS 
Gh Le sas capacitance includes jig and probe capacitance; 
see AG CHARACTERISTICS for vaiue. 
| = Termination resistance should be equal to Zour 
of pulse generators. 
i 
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FAST 74F963, 74F564 


AAA SAR BADD LG SATIS TT PETES FSET SEO TTT 
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Viyj = 4 5Y 
kay, Pulse Definition 
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FEATURES 

e 4-Bit Bidirectional Counters 
- 'F568-Decade Counter 
- 'F569-Binary Counter 

e Synchronous counting and 
loading 

e Lookahead Carry capability for 
easy cascading 

e Preset capability for 
programmable operation 

e Master Reset (MR) overrides all 
other inputs 

e Synchronous Reset (SR) 
overrides counting and parallel 
loading 

e Clocked carry (CC) output to be 
used as a clock for flip-flops, 
registers and counters 

e 3-State outputs for bus organized 
systems 


PIN CONFIGURATION 


FAST 74F568, 74F569 
Bidirectional Counters 


‘F568 4-Bit Bidirectional Decade Counter (3-State) 
‘F569 4-Bit Bidirectional Binary Counter (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL fMAX 


74F568, 74F569 115MHz 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Plastic SOL-20 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


N74F568N, N74F569N 
N74F568D, N74F569D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) [LOAD VALUE 
| PINS DESC AIRTION HIGH/LOW | HIGH/LOW 


CEP Count enable parallel input (active LOW) 
CET Count enable trickle input (active LOW) 
CP Clock input (active rising edge) 
PE Parallel enable input (active LOW) 
U Up/Down count control input 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


‘F568 


C007970S 
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‘F568 


CTRDIV10 


1,7 (CT = 0) G9f= 


Es] M3 (LOAD) 2,7 (CT = 0) G9OF— 


16 15 14 13 


LS09740S 


LS09750S 
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Bidirectional Counters 


PIN CONFIGURATION 


CD07970S 


FUNCTIONAL DESCRIPTION 

The "F568 counts modulo-10 in the BCD 
(8421) sequence. From state 9 (HLLH) it will 
increment to O (LLLL) in the Up mode; in 
Down mode it will decrement from 0 to 9. The 
‘F569 counts in the modulo-16 binary se- 
quence. From state 15 it will increment to 
state 0 in the Up mode; in the Down mode it 
will decrement from 0 to 15. The clock inputs 
of all flip-flops are driven in parallel through a 
clock buffer. All state changes (except due to 
Master Reset) occur synchronously with the 
LOW-to-HIGH transition of the Clock Pulse 
(CP) input signal. 


The circuits have five fundamental modes of 
operation, in order of precedence: asynchro- 
nous reset, synchronous reset, parallel load, 
count and hold. Five control inputs — Master 
Reset (MR), Synchronous Reset (SR), Paral- 
lel Enable (PE), Count Enable Parallel (CEP) 
and Count Enable Trickle CET) — plus the 
Up/Down (U/D) input, determine the mode of 
operation, as shown in the Mode Select 
Table. A LOW signal on MR overrides all 
other inputs and asynchronously forces the 
flip-flop Q outputs LOW. A LOW signal on SR 
overrides counting and parallel loading and 


allows the Q outputs to go LOW on the next 


rising edge of CP. A LOW signal on PE 
overrides counting and allows information on 
the Parallel Data (P,) inputs to be loaded into 
the flip-flops on the next rising edge of CP. 
With MR, SR and PE HIGH, CEP and CET 
permit counting when both are LOW. Con- 
versely, a HIGH signal on either CEP or CET 
inhibits counting. 


The 'F568 and 'F569 use edge-triggered flip- 
flops and changing the SR, PE, CEP, CET or 
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16 15 14 13 


LS09740S 


U/D inputs when the CP is in either state 
does not cause errors, provided that the 
recommended set-up and hold times, with 
respect to the rising edge of CP, are ob- 
served. 


Two types of outputs are provided as over- 
flow/underflow indicators. The Terminal 
Count (TC) output is normally HIGH and goes 
LOW providing CET is LOW, when the count- 
er reaches zero in the Down mode, or 
reaches maximum (9 for the 'F568, 15 for the 
'F569) in the Up mode. TC will then remain 
LOW until a state change occurs, whether by 
counting or presetting, or until U/D or CET is 
changed. To implement synchronous multi- 
stage counters, the connections between the 
TC output and the CEP and CET inputs can 
provide either slow or fast carry propagation. 
Figure 1 shows the connections for simple 
ripple carry, in which the clock period must be 
longer than the CP to TC delay of the first 
stage, plus the cumulative CET to TC delays 
of the intermediate stages, plus the CET to 
CP set-up time of the last stage. This total 
delay plus set-up time sets the upper limit on 
clock frequency. For faster clock rates, the 
carry lookahead connections shown in Figure 
2 are recommended. In this scheme the ripple 
delay through the intermediate stages com- 
mences with the same clock that causes the 
first stage to tick over from max to min in the 
Up mode, or min to max in the Down mode, to 
start its final cycle. Since this final cycle takes 
10 (F568) or 16 ('F569) clocks to complete, 
there is plenty of time for the ripple to 
progress through the intermediate stages. 
The critical timing that limits the clock period 
is the CP to TC delay of the first stage plus 
the CEP to CP set-up time of the last stage. 
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The TC output is subject to decoding spikes 
due to internal race conditions and is there- 
fore not recommended for use as a clock or 
asynchronous reset for flip-flops, registers or 
counters. For such applications, the Clocked 
Carry (CC) output is provided. The CC output 
is normally HIGH. When CEP, CET, and TC 
are LOW, the CC output will go LOW when 
the clock next goes LOW and will stay LOW 
until the clock goes HIGH again, as shown in 
the CC Truth Table. When the Output Enable 
(OE) is LOW, the parallel data outputs 
Qo - Q3 are active and follow the flip-flop Q 
outputs. A HIGH signal on OE forces Qo - Q3 
to the High Z state but does not prevent 
counting, loading or resetting. 


LOGIC EQUATIONS: 

Count Enable = CEPeCET ePE 

Up ('F 568): TC = QoeQy eQoeQ3e(Up)eCET 
(F569): TC= QoeQ, eQoeQg3e(Up)eCET 


Down (Both): TC = Qo °Qy °Qo °Qs3 ° 
(Down)eCET 


CC FUNCTION TABLE 


Xx Xx Xx x 


X 


*=TC is generated internally 
H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 
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MODE SELECT TABLE 


INPUTS 


CET u/D 


OPERATING 
MODE 


mi 
rm 
Uv 


Asynchronous Reset 
Synchronous Reset 
Parallel Load 

Hold 

Hold 

Count Up 

Count Down 


TCH OO 
TO ALL STAGES 
AF03260S 
Figure 1. Multistage Counter with Ripple Carry 


TO ALL STAGES 


al ees oe Eee Be De Ge oo 
"THK IoK KK 
~reoKxKxK x 
-rK KM KK 


H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


AF03270S 


Figure 2. Multistage Counter with Lookahead Carry 


STATE DIAGRAMS 


——-> COUNT DOWN 
———> COUNT UP 


DF05410S 


——-» COUNT DOWN 
——-> COUNT UP 


DF05420S 
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LOGIC DIAGRAM FOR 'F568 
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Bidirectional Counters 


LOGIC DIAGRAM FOR 'F569 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER UNIT 
Supply voltage V 
Input voltage V 
Input current 
Voltage applied to output in HIGH output state 
Current applied to output in LOW output state 
Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


mA 
a 


| min | Nom ca 
= 
i oe eee ie 
ies sna 
ae er 


Hh 


a | 
~% 
: 


PARAMETER UNIT 


= 
9 
x 


Voc Supply voltage 5.0 
Vin HIGH-level input voitage 

LOW-level input voltage 

Input clamp current 
lou HIGH-level output current 


lo. LOW-level output current 


init |! oO 
O1fi-|oa on 


Ta Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F568, 74F569 
PARAMETER TEST CONDITIONS’ 


UNIT 
Voc = MIN, Vit = MAX, + 10%Voc aa 


V HIGH-level output voltage | 

Voc = MIN, Vi. = MAX, £10%Veo| | 0.95 | 0.60 | 
VoL LOW-level output voltage _ 

Vik Input clamp voltage Voc = MIN, t= Ix | | -0.73 | -1.2 | 


Input clamp current at Voc = MAX V = 7.0V 100 
maximum input voltage | 


NH HIGH-level input current Voc = MAX, V| = 2.7V 


Ne LOW-level input current Voc = MAX, V| = 0.5V | -04 | -06 | mA 


los Short-circuit output current? Voc = MAX | -80 | -150 | mA 
loc Supply current (total) Voc = MAX | | 45 [| 67 | 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


| 
> 
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SATAY eal OOO LOR CAESAR SUES ELSA TORI LF aR MRL a TRL PY A A CRN MT SE 99 DOOR A PETE EHO ROT ES PVE PW APR cL OPA SRSA MANORS ALARA EEA TOC TEI PS Ct OAT SAAR A A EET AG ES SA RAINEY 1 


AG ELS TRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
Palace Note ane. "Tess sling and Specifying FAS af Logic. = 


i 
} 


74F568, - 74F569 


Ta +25°C Ta =0°C to +70°C 
Veo = +5.0V Veco = +5.0V +10% | UNIT 
Ci, = 50pF, RL. =5002 | C, = S0pF, Ry = 50002 


TEST 


PARAMETER CONDITIONS 


| tawax. “Maximum clock frequency __ Waveform 1 


or ee eee ee eee 
} 

i 

i 

] i 


tely "Propagation delay 
PHL OP to Q, (PE = HIGH or LOW) 


see Propagation delay 
TeHL oP to TC 


| tops ~ Propagation delay 


Waveform 1 


Waveform 1 


trea GET to TG Wavelorm 2 


tery Propagation ‘delay 


| 
| tem U/D to TC (F568) Waveform 3 
Le 


ice 4 “Biopadanen delay 


tom, __U/D to TC ('F569) picaeu lis 


fae Output enable time to HIGH | or 
top cP to CC 


Waveform 8 
Waveform 9 


| 

era Se ecto Se Pie ee et 
i tpusy Output enabie time from HIGH Waveform 8 
trey, _CEP, CET IO CC Waveform 9 
Rr ee 
{ 


“Output enable time to HIGH or 


tony MR to Q, Waveform 7 


Waveform 8 
Waveform 9 


\ 

| 

| tozn “Output enable time to HIGH or Waveform 8 

| tp ae LOW level OE to Qn Waveform 9 


i tpyy Output enable time from HIGH 
tory or LOW level OE to Qn 


NO ITE: 


Subrract Gonos from mirimum values for SO package. 
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AC SET-UP REQUIREMENTS 


74F568, 74F569 


Ta = +25°C 
Veco = +5.0V 
C_ = 50pF, Ry = 50022 


Ta =0°C to +70°C 
Veco = +5.0V +10% 
C. = 50pF, R, = 5002 


PARAMETER TEST CONDITIONS 


Min Typ | Max Min Max 
ts(H) Set-up time, HIGH or LOW 4.0 4.5 
t.(L) D, to CP Weveroun: © 4.0 4.5 nS 


th(H) Hold time, HIGH or LOW a oO | [35 
t(L) D, to CP Wevelounss | 35 


ts(H) Set-up time, HIGH or LOW 

t.(L) CEP, CET to CP Meeve lone 
th(H) Hold time, HIGH or LOW 

th(L) CEP, CET to CP 

ts(H) Set-up time, HIGH or LOW 

ts(L) PE to CP 

th(H Hold time, HIGH or LOW 

th(L) PE to CP 


Set-up time, HIGH or LOW 
U/D to CP ('F568) 


Set-up time, HIGH or LOW 
U/D to CP ('F569) 


th(H) Hoid time, HIGH or LOW 
U/D to CP 


Set-up time, HIGH or LOW 10.5 

SR to CP 9.5 
th(H) Hold time, HIGH or LOW aes 
th(L) SR to CP 


tw(H) CP pulse width, 
tw(L) HIGH or LOW 


ty(L) MR pulse width, LOW Waveform 5 


tree MR recovery time Waveform 5 6.0 La ee i 


Waveform 1 
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AC WAVEFORMS 


CET, CEP, CP 


WF06112S 


WF06661S 


Waveform 1. Clock To Output Delays And Waveform 2. Clock To Terminal Count Delays 
Clock Pulse Width 


+'PHE ~'PLH + pHi <!pLH= 
Tc Vm VM TC Vm Vm 
WF060518 WF06032S 
Waveform 3. Propagation Delays CET Input To Waveform 4. Propagation Delays U/D Control to 
Terminal Count Output Terminal Count Output 


OE 
'p2H 'pHz __ Fon -0.3v 
Qn Vu 
ov 
Qn Vu 
Waveform 5. Master Reset Pulse Width, Master Reset To Waveform 6. 3-State Enable Time To HIGH Level And 
Output Delay And Master Reset To Clock Recovery Time Disable Time From HIGH Level 
OE 
th 
Qn Vu 
Lev +0. cp 
WF0607AS 
WF06335S 
Waveform 7. 3-State Enable Time To LOW Level And Waveform 8. Parallel Data And Paralled Enable Set-up 
Disable Time From LOW Level And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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AC WAVEFORMS (Continued) 


MUM 


Qn COUNT sé NO CHANGE 


WF06401S 


Waveform 9. Count Enable Set-up And Hold Times 
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WF06271S 


Waveform 10. Up/Down Control Set-up And Hold Times 


WF06272S 


Waveform 11. Synchronous Reset Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


tPLz closed 
tpzi closed 
All other open 


DEFINITIONS 
R, = Load resistor; see AG CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 


90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
ae Rep. Rate eee al tTHL 
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FEATURES 

e '573 is broadside pinout version 
of 'F373 

e '574 is broadside pinout version 
of 'F374 

e inputs and Outputs on opposite 
side of package allow easy 
interface to Microprocessors 

e Useful as an Input or Output 
port for Microprocessors 

e 3-State Outputs for Bus interfacing 

e Common Output Enable 

e 'F563 and 'F564 are inverting 
versions of 'F573 and 'F574 
respectively 

e These are High-Speed 
replacements for N8TS805 and 
N8TS806 


DESCRIPTION 

The 'F573 is an octal transparent latch 
coupled to eight 3-State output buffers. 
The two sections of the device are 
controlled independently by Enable (E) 
and Output Enable (OE) control gates. 


PIN CONFIGURATION 


CD07350S 
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'F573 Octal Transparent Latch (3-State) 
'F574 Octal D Flip-Fiop (3-State) 
Preliminary Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F573N, N74F574N 
Plastic SOL-20 N74F573D, N74F574D 
NOTES: 
1. SO package is surface-mounted micro-minjature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 


Do -D7 (‘F573 & 'F574) Data inputs 1.0/1.0 


Latch enable input 
E ('F573) (active HIGH) 1.0/1.0 
OE 1.0/1.0 


PACKAGES 


OE ('F573 & 'F574) pone rig input 


’ Clock pulse input 
CP ('F574) (active rising edge) 1.0/1.0 20nA/0.6mMA 
Oo - O07 (‘F573 & 'F574) 3-State outputs 150/40 3mA/24mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6rnA in the LOW state. 


20uA/0.6mA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


23456789 


g Do Dy D2 Dg Dg Ds Dg D7 


° OE 
Qo Q G2 Q3 Q4 Qs Qe Q7 


19 18 17 16 15 14 13 12 
LS09050S 


LS09070S 


Voc = Pin 24 
GND = Pin 12 
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PIN CONFIGURATION 
"F574 


C007360S 


The 'F573 is functionally identical to the 
‘F373 but has a broadside pinout configura- 
tion to facilitate PC Board layout and allow 
easy interface with microprocessors. 


The data on the D inputs is transferred to the 
latch outputs when the Latch Enable (E) input 
is HIGH. The latch remains transparent to the 
data inputs while E is HIGH, and stores the 
data that is present one set-up time before 
the HIGH-to-LOW enable transition. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The ac- 
tive LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the latch 


LOGIC DIAGRAM, 'F573 


Voc = Pin 20 
GND = Pin 10 
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LOGIC SYMBOL 
'F574 


23456789 


Do Dy D2 Dz Dg Ds Dg D7 
cP 


19 18 17 16 15 14 13 12 
LS09060S 


Voc =Pin 24 
GND = Pin 12 


operation. When OE is LOW, the latched or 
transparent data appears at the outputs. 
When OE is HIGH, the outputs are in the 
HIGH impedance ''off'’ state, which means 
they will neither drive nor load the bus. 


The 'F574 is functionally identical to the 
‘F374 but has a broadside pinout configura- 
tion to facilitate PC board layout and allow 
easy interface to microprocessors. 


It is an 8-bit, edge-triggered register coupled 
to eight 3-State output buffers. The two 
sections of the device are controlled indepen- 
dently by the Clock (CP) and Output Enable 
(OE) control gates. 
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LOGIC SYMBOL (IEEE/IEC) 
'F574 


LSO38080S 


The register is fully edge triggered. The state 
of each D input, one set-up time before the 
LOW-to-HIGH clock transition is transferred 
to the corresponding flip-flop's Q output. 


The 3-State output buffers are designed to 
drive heavily loaded 3-State buses, MOS 
memories, or MOS microprocessors. The ac- 
tive LOW Output Enable (OE) controls all 
eight 3-State buffers independent of the reg- 
ister operation. When OE is LOW, the data in 
the register appears at the outputs. When OE 
is HIGH, the outputs are in the HIGH imped- 
ance "off'' state, which means they will 
neither drive nor load the bus. 


LD03580S 
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LOGIC DIAGRAM, 'F574 


LDO3590S 


Voc = Pin 20 
GND = Pin 10 


OUTPUTS 


Load and read register 


Load register and disable outputs 


H = HIGH voltage level 
h =HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
LOW voltage level 
Don't care 

= LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition or HIGH-to-LOW OE transition 
Z) = HIGH impedance ''off'' state 
T = LOW-to-HIGH clock transition 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted, these limits are over the operating free-air temperature range.) 


LAER Por ne RLM RTA IE LORE Ne Rf AOR en a AZ AA 


PARAMETER 74F 
Supply voltage . . . 05 to +700 
mw. | ost 470. 
lin Input current -30 to +5 
Vour Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state BO 
Ta Operating free-air temperature range ee 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 

[Voc Supply voltage SSS 
~— Viq—sdIGH level input voltage ae 

VC LOW-level input voltage OO 
 —————— ete 
| loys IGH-level output current rn i 
| Io, ———s« LOW-level output current 
"Ta Operating free-air temperature 


CC ELECTRICAL CHARACTERISTICS (Over recommended operating free- “air r temperature range unless otherwise noted.) 


poe en 


PARAMETER 


| 

| 

pe 

| Von  HIGH-level output voltage Nico Me Mier UN MI Maes 
lon = MAX 


Voc = MIN, Viq = MIN, Io, = MAX, 
Vi, = MAX 


Voi LOW-level output voltage 


ViK Input clamp voltage 


Input current at maximum 
input voltage 


i) HIGH-level input current Voo = Mi MAX, V, = 2.7V 
Voc = MAX, V; = 0.5V 


i eMIN belie 


Voc = MAX, V, = 7.0V 


We LOW-level input current 


Off-state output current, 
HIGH-level voltage applied 


Voc = MAX, Vin = MIN, Vo = 2.7V 


Voc = MAX, Viq = MIN, Vo = 0.5V 


Off-state output current, 
LOW-level voltage applied 


Short-circuit output current? Voc = MAX, Vo = 0.0V 


Supply current (total) ae ea 


Dr, inputs = GND 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hoild techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202 ''Testing and Specifying FAST Logic.'’) 


74F573, 74F574 


'F573 


Ae) 
oO 


tae ves © Ta=0 to +70°C 
PARAMETER ie Voc = ¥9:0N C. = 50pF UNIT 
CONDITIONS C. = 50pF Soe cane 
R_ = 5002 L 
tpLy Propagation delay 3.0 9.0 
tp, Latch Enable to output EES, (iy Me aNelOUy 7 2.0 4.0 
tpLH Propagation delay 3.0 5.3 
toy, Data to output Eats Wevelony st 2.0 or 5:0 
feLH Propagation delay 4.0 6.5 
tou, Clock to output Bone ) aveiOHne? 4.0 6.5 
‘F573 2.0 5.0 
: ‘F573 2.0 5.6 
| toy. Enable time to LOW level 'EB7A Waveform 3 
teuz Disable time to HIGH level ae oe 
Pigg st 2.0 3.8 5.0 2.0 6.0 
| toLz Disable time to LOW level 20 43 20 65. ns 
MOTE: ————— 
Subtract 9.2ns from minimum values for SO package. 6 
AC SET-UP REQUIREMENTS — 
ead Percier Pence a 
74F573, 747574 
Tha hee Ta=0 to +70°C 
PARAMETER bleed oe = *5:0¥ C, = 50pF UNIT 
CONDITIONS C. = 50pF ae eo 
| Ri = 5002 L= 
| Min Typ Max Min Max 
tw(H) : ' 6.0 6.0 
tuy(L) Latch enable pulse width F573 6.0 6.0 ns 
2.0 
Set-up time, data to latch enable 


Hold time, data to latch enable 


Clock pulse width 


Set-up time, data to clock 


Hold time, data to clock 
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MN] ON] Wow 
oO o1coo 


Waveform 6 


‘F573 


F574 6.0 


‘F574 


ine) 
oO 


‘F574 
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TRETINOIN TRE COPE STA STRAPS ETI 


AC WAVEFORMS 


WFOBCEOS 
WF0611JS. 
Waveform 1. Latch Enable To Output Delays And Waveform 2. 3-State Output Enabie Time To HIGH Level 
Latch Enable Pulse Width And Output Disable Time From HIGH Level 
3.5V 
Qy Vu 
Vor + 0.3V WFO6OSRS 
WF0607AS 
Waveform 3. 3-State Output Enable Time To LOW Level Waveform 4. Propagation Delay Data To Q Quitputs 


And Output Disable Time From LOW Level 


WF06313S 
WFOG1 12S 


Waveform 5. Data Set-up And Hold Times . Waveform 6. Clock To Output Delays And 
Ciock Pulse Width 


cP 


i 

ov ial KE 
mocomcenem OY 

| 

WFC6328S | 

i 

Waveform 7. Data Set-up And Hold Times 


NOTE: For all waveforms, Vij = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Latch/Flip-Flops FAST 74F573, 74F574 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 
WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION - INPUT PULSE REQUIREMENTS 


FAMILY 
Uae =m ircu Amplitude | Rep. Rate | Pulse Width 


tpzi 
All other 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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FEATURES 


e Multiplexed 3-State 1/O ports for 
bus-oriented applications 


e Built-in cascading carry capability 
e Count frequency 115MHz typ 

e Supply current 100mA typ 

e Fully synchronous operation 


e U/D pin to control direction of 
counting 


e Separate pins for Master Reset 
and Synchronous Reset 


e Center power pins to reduce 
effects of package inductance 


e See 'F269 for 24-pin separate |/O 
port version 


e See 'F779 for 16-pin version 


PIN CONFIGURATION 


CD05040S 
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FAST 74F5/9 
Counter 


Product Specification 


DESCRIPTION 


The 'F579 is a fully synchronous 8-stage 
up/down counter with multiplexed 
3-State I/O ports for bus-oriented appli- 
cations. It features a preset capability 


for programmable operation, carry look— 


TYPICAL frax 


TYPE 


74F579 


ORDERING CODE 


PACKAGES . 


115MHz 


NOTES: 


Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F579N 
Plastic SOL-20 N74F579D 


8-Bit Bidirectional Binary Counter (3-State) 


ahead for easy cascading and a U/D 
input to control the direction of counting. 
All state changes, except for the case of 
asynchronous reset, are initiated by the 
rising edge of the clock. 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


100mA 


COMMERCIAL RANGE 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


LOGIC SYMBOL 


13612 #20 19 14 


LS04640S 


Voc =Pin 16 
GND = Pin 18 and 19 


6-484 


LOGIC SYMBOL (IEEE/IEC) 


~ CRT DIV 256 


2 
= 3 
4 
§ 
7 
8 
om Q 
= 10 
4 


Ls09521S 


853-0377 80218 


Signetics Logic Products 


Counter 


74F(U.L.) LOAD VALUE 
DESCHIFTION HIGH/LOW | HIGH/LOW 
Data inputs 1.0/1.0 20 pA/0.6mA 
Data outputs 150/40 3mA/24mA 


1.67 1.0 20pA/0.6mMA 


1.0/1.0 
1.0/1.0 20uA/0.6mA 


1.0/1.0 20uA/0.6mA 


Parallel enable input (active LOW) 


Up-down count contro! input 


Master reset input (active LOW) 


Synchronous reset input (active LOW) 


Count enable parallel input (active LOW) 


Count enable trickle input (active LOW) 
Chip select input (active LOW) 


Output enable input (active LOW) 


1.0/1.0 20yuA/0.6mA 
Clock pulse input (active rising edge) 1.0/1.0 20uA/0.6mMA 
Terminal count output (active LOW) 150/33 3mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


FUNCTION TABLE 
FUNCTION 
I/Oa to 1/Oh in High-Z (PE disabled) 


Flip-flop outputs appear on I/O lines 


Count down 


X 


BIE Ie GIescIE} 


</>] 


rc 
rc 


H =HIGH voltage level 

L =LOW voltage level 

X =Don't Care 

? = LOW-to-HIGH clock transition not LL means CS and PE should never both be LOW voltage 
level at the same time. 
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Counter FAST 745579 


LOGIC DIAGRAM 


r+) re Ht ¢ 
(Re 
170, os ee | 
(ae en a 
i PLL] 
TR 
110, pe | 


na 
°o 
2 
r 


tal 


103 


calla 


"é ot —ir ——: Deal 
‘ roy 
NN : 1 


1105 ii? - 


110g 


(es pee 
ic a7 


“es rest —T so 
os SoH i 

= re 

CET 


) » Te 


LD03910S 


LD03902S 


Detail A 
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0 SNR IEEE 9 Bs ot SEAR AR UAE 


Counter FAST 74F579 


ALOR TARE Fo ORGS YARED RT RE IE ee Sn ner 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating | free- -air temperature range.) 


Voc "Supply voltage -0.5 to +7.0 
bia, yee SE Shes ete ee ele ee me 


-0.5 to +7.0 


~30 to +5 


| Vin _ Input voltage 


_lin snpul current 


-0.5 to +5.5 


“Vout Jt Voltage applied to output in HIGH output State 


lout _ Current applied to output in LOW output state 40 
ae wie BI NAAT De EP RM Rt eel ae PEON AOL ae EOE roe eee ree te eae ae car tree oe Deane rae 
i Ta dzerating free-air temperature range 0 to 70 
Wii Reewmat cs adey cant tanec oe are atns a Fania elma a specter A hay ui ke gel oe 5 petiole eS eal dy ati ct lp it a as 


OPERATING CONDITIONS a 


PARAMETER 


a 

| 

‘ 

a dee bupply voltage 

|My, HIG level input voltage 

a ara: WY level input voltage 

| a ae input clamp current ee 

| toys bartlevel output current 
Rook see ter ae 


fee i Wi sevel output current 


DEP ai wg free- -air temperature 


Nicatcmennemnnen So wukenie ky Calea eet sie 1 eee eet mermnnmannitn | rampentin = erenenan cette ees en oes yn er reer 
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Counter FAST 74F579 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


enemas a 


74F579 


PARAMETER TEST CONDITIONS’ 


e cP 
HiGh-level 


output voltage 


Typ 


fh 
i 


Voc = MIN, Vi, = 0.0V, 
Vin = 4.5V, lon = MAX 


t5%Voc 


t10%Voc 
+10%Voc 


t5%Voc 


2.7 3.4 


VoH 


Voc = MIN, Vit = MAX, 


Others | Vay = MIN, low = MAX 


0.35 
0.35 0.50 
-0.73 | -1.2 


Voc = MIN, Vip = MAX, 


VoL LOW-leveil output voltage Vin = MIN, lo, = MAX 


Vik input clamp voitage 


Input current at 
I maximum others | 


~ 
ih 


Voc = MIN, |; = Ix 
Voc = MAX, V; = 5.5V 


ie 
=| 
> 


OTOP ns OHTUROOOT Tn UT Tun nT CUNT TOO Cann oe SDE OL en 


input voltage Voc = MAX, 100 | yA 


HIGH-level input _ _ 
LOW-ievel input a z 
Off-state current 
nee HIGH-level voltage Voc = MAX, Vin = MIN, Vy = 2.7V 70 
IH applied 
nent | CY 
Off-state current 
ae LOW-level voltage Voc = MAX, Vin = MIN, V; = 0.5V 
IL applied 
los Short-circuit output current? Voc = MAX mA 
TS — nh 
loc Supply current (total) loc Voc = MAX Po 105 mA 
ee ee eer [408 mA 
NOTES: ; 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Counter FAST 74F579 


Ne AREER ME ETRE AER CERES TUNA TT LR, ERROR SPOR: INE OE EN 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'’) 
74F579 

Ta = +25°C Ta =0°C to +70°C 

Vec = + 5.0V Voc = +5.0V + 10% 


C. = 50pF C. = 50pF 
R, = 50082 Ry = 50022 


min typ | max | min | 
Waveform 1 100 
5.0 7.5 


. | : 10.5 
5.0 7.5 10.5 
5.5 
Waveform 1 


PARAMETER TEST CONDITIONS UNIT 


= 
ry) 
x 


fMax - Maximum clock frequency 


MHz 


‘tory Propagation Delay 
tpHL CP to I/On 


Waveform 1 


~ 
”n 


ters: Propagation Delay 
teHL CP to TC 


3 
” 


tei Propagation Delay t—™” 
tepHL U/D to 


=) 


3 =) 
” n 


| tpuy Propagation Delay its 
| tpHe CET to TC 

: fe Piopagation Delay 
PHL MR to I/O, 


tpuz Output Enable Time to High 


| Time. 


tpiz or LOW level (S,PE to I/O, 


Waveform 1 


Waveform 2 


” 


Waveform 3 
Waveform 4 


ns 


"tz Output Disable Time from High | = Waveform 3 a 
tez. or LOW level CS, PE to I/O, Waveform 4 


Waveform 3 
Waveform 4 


Waveform 3 
Waveform 4 


1 terry Output Enable Time to HIGH or 
| tpiz LOW level OE tol/O, 


ns 


tp7H Output Disable Time from HIGH 
tpz. or LOW level OE to 1/O, 


ns 


Subtract O.cns from minirsum values tor SO package. 


AC SET-UP REQUIREMENTS 
74F579 


Ta = +25°C Ta = 0°C to +70°C 
Vcc = +5.0V Vcc = +5.0V + 10% 
C, = 50pF 
R,_ = 50002 


Min Max 


PARAMETER TEST CONDITIONS UNIT 


~t(H) Set-up time, HIGH or LOW 
I t(L)  1/On to CP 


Waveform 5 ns 


ti) Hold time, HIGH or LOW 
thi.)  /On to CP 


| 

| 

| : 

| Waveform 5 ns 

“ta(H) «Set-up time, HIGH or LOW——~wYs gg, 10.0 

| t(L)  PESR or CS to CP MAVEIONN ED 10.0 He 

Hoo pees die coe eee ee ere We: | 
th(H) Hold time, HIGH or LOW 

| t.(L) BE, SR or GS to CP Weve Ouuie ns 
t.(H) Set-up time, HIGH or LOW : 55 

te(L) GET or CEP to CP Waveiortn2 ( 10.5 ns 

3 -_ 


Waveform 5 


th(l.) CET or GER to CP 


tw Clock puise width Waveform 1 , 6.0 


| Waveform 2 : 3.0 


| tft) MA Pulse Wiuth 
| tse Mri Recovery Time Waveform 2 4.0 4.5 


pee ol cea fy ae ca eer Ae zsh 
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Counter FAST 74-579 


AC WAVEFORMS 


CET U/D, cP 


ty(H) aA De 
tPHL 


cP Vu 
a jt PHL 
TC, 1/0, Vm 
WF0611GS 
WF06611S 
Waveform 1. Clock To Output Delays, Clock Pulse Width, Waveform 2. Master Reset Pulse Width, Master Reset To 
And Maximum Clock Frequency Output Delay And Master Reset To Clock Recovery Time 
OE, PE, cs Vea Va OE, PE, cs 
3.5V 
/On Vu 
Voy +0.3V 
WFO608KS 
WF0607/S 
Waveform 3. 3-State Enable Time To HIGH Level Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From HIGH Level And Disable Time From LOW Level 


Wimax 
WF06921S 


Waveform 5. Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable performance. 


August 26, 1985 | 6-490 


Signetics Logic Products 


Product Specification 


Counter 


FAST 74F579 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 
SWITCH 


tpLz 


tpzL 
All other 


DEFINITIONS 
R, = Load resistor, see AC CHARACTERISTICS for value. 
CG. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zoyt 
[ of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


ANP (V) 


POSITIVE 
PULSE 


10% 


OV 


WF06450S 


Vu = 1.5V 
Input Puise Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate Pulse Width | tri | tTHL 
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rogue roAlY EO 


@ Performs four BCD functions 
@ P and G outputs for high-speed 
expansion 


® Add/Subtract delay 22ns max 
® Look-ahead delay 15.5ns max 
@ Supply current 85mA max 

® 24 pin 300mil Slim DIP package 


‘F583 FEATURES 
® Adds two decimal numbers 


@ Full internal look-ahead 


® Fast ripple carry for economical 
expansion 


e Sum output delay 16.5ns max 
e Ripple carry delay 8.5ns max 


@ Input to ripple delay 14.0ns max 
@ Supply current 60mA max 


DESCRIPTION 


The 'F582 Binary Coded Decimal (BCD) 
Arithmetic Logic Unit (ALU) is a 24-pin 
expandable unit that performs addition, 
subtraction, comparison of two numbers, 
and binary to BCD conversion. 


The 'F582 input and output logic in- 
cludes a Carry/Borrow which is generat- 
ed internally in the look-ahead mode, 
allowing BCD arithmetic to be computed 
directly. For more than one BCD de- 
cade, the Carry/Borrow term may ripple 
between 'F582s. 


When A/S is LOW, BCD addition is 
performed (A + B + C/B = F). If an input 
is greater than 9, binary to BCD conver- 
sion results at the output. 


When A/S is HIGH, subtraction is per- 
formed. If the C/B is LOW, then the 
subtraction is accomplished by internally 
computing the nine's complement addi- 
tion of two BCD numbers (A-B-1 =F). 
When C/B is HIGH, the difference of the 
two numbers is figured as A-F = F. For 
A is greater than or equal to B, the BCD 
difference appears at the output F in its 
true form. If A is less than B and C/B is 
LOW, the nine’s complement of the true 
form appears at the output F. 
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FAST 74F582, 74F583 


BCD Arithmetic Logic Unit/BCD 
Adder 


4-Bit BCD Arithmetic Logic Unit 
4-Bit BCD Adder 
Preliminary Specification 


| TYPE | TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT | 


DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 


EACKASES Voc = 5V +5%; Ta =0°C to +70°C 


Plastic DIP N74F582N 


Plastic SOL-24 N74F582D 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F (U.L.) | LOAD VALUE 
pins | DESCRIPTION HIGH/LOW | HIGH/LOW 


Ag — Ag | A operand inputs 1.0/2.0 20pA/1.2mA 


Ao-Ag 
2 |B opernsinon +d 10/40 | aounrama | 
C/ 
B 
G 


Ray Carry/borrow output 50/33 1.0mA/20mA 
n+4 


P| Carry propagate output 
S__ [ary generate cutout =| —08 | mA /20mA 
[A=8 [Comparer uit ————~+dt~_00*799 | —0C%/2OmA 


A=B 

Fo-Fg 

A operand inputs | 

B operand inputs 

1071.0 | eouareemn 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


Carry output 
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BCD Arithmetic Logic Unit/BCD Adder FAST 74F582, 74F583 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


19 18 20 22 2i 


LSO9680S 


CD07940S 


LS03700S 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
"F583 


1312 14115 2 4 3 


Ay By A, B, Ap By Ag By 


Ca+4 


Ss, S, S3 


LSO9690S 


CD07950S 
LS09710S 
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BCD Arithmetic Logic Unit/BCD Adder 


DESCRIPTION (Continued) 

As long as A is less than B, an active LOW 
borrow is also generated. The 'F582 also 
performs binary to BCD conversion. For in- 
puts between 10 and 15, binary to BCD 
conversion occurs by grounding one set of 
inputs, A or B, and applying the binary num- 
ber to the other set of inputs. This will 
generate a carry term to the next decade. 


LOGIC DIAGRAM FOR 'F582 


February 1986 


The 'F583 4-bit coded (BCD) full adder per- 
forms the addition of two decimal numbers 
(Ap — A3, Bo — Bg). The look-ahead generates 
BCD carry terms internally, allowing the 'F583 
to then do BCD addition correctly. For BCD 
numbers 0 through 9 at A and B inputs, the 
BCD sum forms at the output. 


In the addition of two BCD numbers totalling a 
number greater than 9, a valid BCD number 
and a Carry will result. For input values larger 
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FAST 74F582, 74F583 


than 9, the number is converted from binary 
to BCD. Binary to BCD conversion occurs by 
grounding one set of inputs, A, or B,, and 
applying a 4-bit binary number to the other set 
of inputs. If the input is between 0 and 9, a 
BCD number occurs at the output. If the 
binary input falls between 10 and 15, a carry 
term is generated. Both the carry term and 
the sum are the BCD equivalent of the binary 
input. Converting binary numbers greater than 
16 may be achieved by cascading 'F583s. 


LD04010S 
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BCD Arithmetic Logic Unit/BCD Adder FAST 74F582, 74F583 


LOGIC DIAGRAM FOR 'F583 


OPH 5 J 


a a lit Pg 


Dae em romiiiilit ear 
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USSD 9 EARP PSST WA SAU SM 2 gS EES? SRE SPS, DSSLR IRIS NSTI AS SE OSETSSSA “TSAI MT, SECRET HER RRR ATA SY PES PES OSE 


BCD Arithmetic Logic Unit /BCD Adder FAST 74F582, 74F583 


SSCA EG I TE SE SE Un I BEE a I ELE IS LIE PIT LOT I SPIO H IT SE TY RABIES. BE EP 9 Sea ML PRE LOT A EL TRG EER RR EH DE IE LY TOL BIE MY AGS E ASE HA AONE at I GRUERIELE AARRTSELOS TD LHOS, 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless ess otherwise noted these limits are over, th the operating free- ait temperature range.) 


PARAMETER | - | 74F | UNIT 
Voc Supply voltage 70.5 to +7. O . | Vv. 
| VIN Input voltage ee : to + 70 | Y. 


a a a ec a NN eat an a Se sacra sta eaceaaes Waa ea rani ence 


see ate oo Lae 


VouT Voltage applied to output in HIGH output state -~0.5 to +5.5 


se Se 


lout Current applied to ) output in LOW output state | 40 


iin input current | ~30 to +i 


a ae 


Ta Operating free-air temperature range oO to 70 


et CE RPE AC aD Oceana SR DEAS SAR Rt eee EON Pe MCT SOT TA a ERE oe SOT Sinner Nenad AEse Mo Rerom n leCRete We lacne 


RECOMMENDED OPERATING CONDITIONS 


et POLEMIC AOE TARE TR HNN ET AT PT PS RA SE RARE OT ONTARIO NTN NNER NOOR ARPT YAO PETE Er LIL RR ATTEN A NANERIYER OH PROT TROUT fc Re RURAL A Matron IR OAT LOR UR AUNT EIN RMR te me naman mm a 


PARAMETER 


Vcc Supply voltage 5.5 VV 

Seer erent lta er oS ere kN AO Wee EET COL TELA (UN LEERY DTS Le PICELSSCIL PMN: Lee OUCrEN RAMIRONRTREE [Rare eI ere RS 
Vin HIGH-level input voltage a | V 
Vib LOW-level input voltage | 0.8 = im 

6 oat Nei BE pee ee a ne ee ee ne ee a al ie ener tgs Cle Bate onnret eco 


lon LOW- level output current 


Ta Operating free- “air temperature | 70 g °C > | 
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102700 Ue UEP OEY SP DONORS SPINA ES A ST AR 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-< -air ir temperature range unless otherwise noted.) 


74F582, 74F583 
PARAMETER TEST CONDITIONS! ; UNIT 
(eon cise [min | yp? | Max | 
HIGH-level output A=B8B 
lou icant only Voc = MIN, Vip = MAX, Vi = MIN, Voy = MAX et 250 vA 
= = 10%Voc 2.5 V 
Vou HIGH-level output voltage Voo= a MIS wba | 25 | 
Voc = MIN, Vi, = MAX, +10%Vcc V 
/ Vv LOW-level output voltage so SY EPRARTG ESE coeas 
cee Vin = MIN, lo, = MAX + 5%Voc Vv 
Input clamp voltage ices MIN, iis = lik V 
Input current at maximum 
input voltage MEG MS OY HA 
HIGH- level input current — Mees = MAX, xX, Vie 2.7V A 
LOW-level input current Vcc = = MAX, V, = 0.5V mA 
Off-state output current, = 2 - 
HIGH-level voltage applied Moos MAK) MI eMIN Oar Y 
Off-state output current, - a _ 
LOW-level voltage ‘applied eC eA Mini MUN Vor=r0 OY oe 
Short-circuit output except _ . 
BrGAE A=B Voc = MAX ~75 ~250 
IocH 60 
loc Supply current (total) loc 90 
90 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sampie-and-hoid techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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BCD Arithmetic Logic Unit/BCD Adder FAST 74F582, 74F583 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic'’.) 


74F582 
oe Ta =+25°C Ta =0°C to +70°C 
PARAMETER Voc = +5.0V Veco = +5.0V +10% | UNIT 


Max 

teLy Propagation delay 23.0 sa 
tpLH Propagation delay ns 
tpLH Propagation delay ns 
tpHL C/B, to C/By+4 
teLH Propagation delay ns 
tPHL A, or Bh to A=B 
tpLH § Propagation delay ns 
tp. An or By to G or P 

Propagation delay 
'PLH AVS to Fr es a 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic'’.) 


74F583 


TEST Ta = + 25°C Ta =0°C to +70°C 


PARAMETER Voc = +5.0V Voc = +5.0V + 10% 
C. = 50pF, R, = 5002 C= 50pF, Ry = 5002 


CONDITIONS 


teLy Propagation delay 
tPHL An or Bry to Spy 
teLy Propagation delay 
tpH. = An or Bn+4 


teLH Propagation delay 
tPHL An or By to Ch+4 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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BCD Arithmetic Logic Unit/BCD Adder FAST 74F582, 74F583 


AC WAVEFORMS 


Ch 
Chea Fn Vv Vv 
Pie M M 
Ch+4 
WFO606RS, WF0754BS 
Waveform 1. Propagation Delay For Non-inverting Outputs Waveform 2. Propagation Delay For Inverting Outputs 


rE re 
PLH 


Waveform 3. Propagation Delay Operands To Sum Output And Add/Subtract To Output 
NOTE: For all waveforms, Vy = 1.5V. 


Sn Fn 


WF06622S 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
vee | NEGATIVE 
PULSE 
ov 
PULSE 
GENERATOR 
Ry AMP (V) 
POSITIVE 
ta tis PULSE 
TC01860S 10% 
ov 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 


e High impedance NPN base input 
for reduced loading (70,A in 
HIGH and LOW states) 


® Non-inverting buffers 
e Bidirectional data path 


e B outputs sink 48mA, source 
15mA 


DESCRIPTION 


The 'F588 contains eight non-inverting 
bidirectional buffers with 3-State outputs 
and is intended for bus-oriented applica- 
tions. The B ports have termination re- 
sistors as specified in the IEEE-488 
specifications. Current sinking capability 
is 20mA at the A ports and 48mA at the 
B ports. The Transmit/Receive (T/R) 
input determines the direction of data 
flow through the bidirectional transceiv- 
er. Transmit (active-HIGH) enables data 
from A ports to B ports; Receive (active- 
LOW) enables data from B ports to A 
ports. The Output Enable input, when 
HIGH, disables both A and B ports by 
placing them in a high impedance condi- 
tion. 


PIN CONFIGURATION 


CD07300S 


August 26, 1985 


FAST 74F588 
Transceiver 


Octal Bidirectional Transceiver With IEEE-488 
Termination Resistors (3-State Inputs and Outputs) 
Product Specification 


COMMERCIAL RANGE 
Vcc = 5V +10%; Ta = 0°C to +70°C 


N74F588N 
Plastic SOL-20 N74F588D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION Saadia. 
Port A data inputs 
Port B data inputs 
Transmit/receive input 


Output enable input 
(active LOW) 


Port “. data outputs 
Port B data outputs 750/106.7 15mA/64mA 
NOTES: 


1. One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
2. *T = Resistance Termination per IEEE-488 Standard. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Bo By; Bo Bs Bg Bs Bg Bz 


19 18 17 16 15 14 13 12 


LS08850S 


LSoss6é0s 


Voc = Pin 20 
GND = Pin 10 


6-500 853-0378 80218 
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Transceiver FAST 74F588 


piers See FUNCTION TABLE 
INPUTS 


INPUT CURRENT 


Bus B data to bus A 
Bus A data to bus B 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 


OP01720S 


@ , @ No-load voltage 
@ Clamp diode 
©, @ ln 
©, @ 4 = 
B Port Input Characteristics with T/R LOW 


LOGIC DIAGRAM 


aiahahahanahalaly 


ar ereD 


Ba Bg By Bs Bs B7 
(17) (16) (15) (14) (13) (12) 


(.D03510S 


{\ 
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Transceiver | FAST 74F588 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 
VIN Input voltage -0.5 to +7.0 


Input current 


Vout Voltage applied to output in HIGH output state 


lout Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage 
ViL LOW-level input voltage 


lik Input clamp current 


lou HIGH-level output current 


lot LOW-level output current 
Bo - B7 


Ta Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F588 
PARAMETER TEST CONDITIONS' UNIT 
2 +10%Veoc 2.4 
HIGH-level OTT Vib = MAX, 2.7 3.4 


VOH 


output voltage 


Vix = MIN, +10%Vcc 2.0 
OE = 0.0V lon = -15mMA 
+10%Vcoc 
24mA 
lo = 48mA +10%Voc 


lo. = 64mA +5%Vocc 
lout = OmA, T/R = 0.0V 


Voc = 0.0V, 
Voc = MAX, 


0.35 0.50 
0.35 0.50 
0.40 0.55 
0.40 0.55 


lo. = 


LOW-level 
output voltage 


aw) 
ol 


VAL No load voltage 


-0.73 | -1.2 


Vik Input clamp voltage 


mA 
MA 


Input current at 
maximum input voltage 


100 


oN 
oO 


=] a 
o N 


LH HIGH-level input current 


i] 
is 
co) 
> 


LOW-level input current 


lozH Off-state current, 
+1hy HIGH-level voltage applied 


lozi Off-state current, = 7 a 

+h LOW-level voltage applied Poke McG MR Nie OOM, LE = aay 

lozH Off-state current, Voc = MAX, V; = 5.0V, T/R = 0.0V 
, Bo - B7 = 

+1iy HIGH-level voltage applied Voc = MAX, V; = 5.5V, T/R = 0.0V 


loz Off-state current a w R= 
+My LOW-level voltage applied Bon Oy MC ee ere Nee es 


“J 
oO 
> 


Voc = MAX, V; = 2.7V, T/R = 4.5V 


oO 
N 


mA 


Po 


| 


3 
> 


2 
Dw) 
> 


-150 mA 
-—225 mA 
100 mA 
135 mA 
125 


Short-circuit 
Oe output current? 


—100 


82 
110 


A, = T/R = HIGH; OF = 0.0V 
ie aan pean Voc = MAX | A, = OE = LOW; T/R = 4.5V 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


95 mA 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F588 


Ta = +25°C 
Voc = +5.0V 
C, = 50pF 


Ta =0°C to +70°C 


= 9 
PARAMETER TEST CONDITIONS Voc = +5.0V + 10% 


Propagation delay 
An to Bn, Brn to An 


Waveform 1 


Waveform 2 
Waveform 3 


Output enable time 
to HIGH or LOW level 


Waveform 2 
Waveform 3 


Output disable time 
from HIGH or LOW level 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


OE, T/R 


AorB 


WFO06060S 
WFO609HS 


Waveform 1. For Non-Inverting Outputs Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 


OE, T/R 


| 3.5V 


AorB Ve 
= VoL + 0.3V 


WFO607FS 


Waveform 3. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
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Product Specification 
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WFC6450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


| other CM3EI} 
DE! EINIT 1c NS 
AL = = oad resiclor se CN ARACTERISTICS for value. 
C= Load ¢ . Lead ag cine aad capacitance; 
see AG : CA hi 
By = Yormination resis al to Zour 
a Ot Pit 3 
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FEATURES 

© High impedance NPN base input 
for reduced loading (20uA in 
HIGH and LOW states) 


e 8-bit serial-in, parallel-out shift 
register with storage 


e 3-State outputs 
e Shift register has direct clear 


e Guaranteed shift frequency - DC 
to 120MHz 


DESCRIPTION 


This device contains an 8-bit serial-in, 
parallel-out shift register that feeds an 8- 
bit D-type storage register. The storage 
register has parailel 3-State outputs. 
Separate clocks are provided for both 
the shift register and the storage regis- 
ter. The shift register has a direct over- 
riding clear, Serial input and Serial out- 
put pins for cascading. 


Both the shift register and storage regis- 
ter clocks are positive edge-triggered. If 
the user wishes to connect both clocks 
together, the shift register state will al- 
ways be one clock pulse ahead of the 
storage register. 


PIN CONFIGURATION 


CD07860S 


February 1986 


FAST 74F595 
8-Bit Shift Register 


8-Bit Shift Register with Output Latches (3-State) 
Preliminary Specification 


| = | ae | TYPICAL SUPPLY CURRENT | 


mm "MAK (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F595N 


Plastic SO-16 N74F595D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Master reset input 
(Active LOW) 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


Q8 


Qo Qi Qz Q3 Q4 Qs Qe Q7 


16512 3 4 56 6 7 


LSO09560S 


LS09550S 
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8-Bit Shiff Register FAST 74F595 


LOGIC DIAGRAM 


OE (13) 
STCP (12 
(12) Sc 
MR (10) v 
o> e 
SHCP (11) 


(15) Q 
Dg (14) 


(1) Q, 


(2) Q, 


(3) Q, 


(4) Q, 


(5) Qs 


(6) Q, 


| | 9) Q 
| e » ( ) 8 
L LD04300S 
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8-Bit Shift Register 


FAST 74F595 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


Voc 
VIN 


ln 


Vout 


lout 
Ta 


RECOMMENDED OPERATING COrMITIONS 


Vcc 
Vi 
VIL 
lik 
lOH 
loL 
Ta 


February 1986 


Supply voltage 
Input voltage 


Input current 


{ 


Voltage applied to output in HIGH output state 


Current applied to output in LOW output state 


Operating free-air temperature range 


PARAMETER 


Supply voltage 
HIGH-level input voltage 
LOW-level input voltage 
Input clamp current 
HIGH-level output current 
LOW-level output current 


Operating free-air temperature 


6-508 


Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


74F UNIT 
-30 to +5 ; mA 


74F 


rp aA 
oOln 
i 
{rm ] | or 
ft ; | le 


Signetics Logic Products Preliminary Specification 


8-Bit Shiff Register FAST 74F595 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F595 
PARAMETER TEST CONDITIONS! UNIT 
Min] Typ? 
= e +10%Voc 2.4 
HIGH-level output voltage Voc = MIN, Vit = MAX, | +10%Voo | 24 | | 


V 
V 
On Vin = MIN, low = MAX + 5%Vec 2.7 3.4 V 
VoL LOW-level output voltage Ss 


Input clamp voltage Voc = MIN, |) = lik 


Input current at maximum 
input voltage 


HIGH-level input current Voc = MAX, V; = 2.7V 


Others 
LOW-level input current Voc = MAX, V; = 0.5V 


Off-state output current, = _ _ 

02H HIGH-level voltage applied No SN NUN Ore EN, 
Off-state output current, 7 _ _ 

loz. LOW-level voltage applied Voc = MAX, Vi = MIN, Vo = 0.5V 


los Short-circuit output current? Voc = MAX 


IOcH Outputs HIGH 


loc «Supply current (total) Voc = MAX Outputs LOW 
Outputs OFF 


Voc = MAX, V; = 7.0V 100 


ie) 
oO 
<1 


Al 
= = = 


4 
> 


2 
-2 


mA 


© 
fo) 
a 
> 


co 
oO 
> 


“NJ 
oi 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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8-Bit Shift Register FAST 74F595 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F595 


Ta = + 25°C 
Voc = + 5.0V 
C, = 50pF, R, = 50022 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 


TEST 
CONDITIONS 


PARAMETER UNIT 


fuax Maximum clock frequency Waveform 1 100 
4.0 


teLy Propagation delay 


fear SHCP to Qs Waveform 1 


teLH Propagation delay 
teHL STCP to Qo -Qg Wavelenn 4.0 


teLy Propagation delay 
ay MR to Qs Waveform 3 4.0 
tpzH Output enable time Waveform 5 2.0 
tpzL to HIGH or LOW level Waveform 6 2.0 
tpyz Output disable time Waveform 5 2.0 
tpiz from HIGH or LOW level Waveform 6 2.0 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F595 
TEST Ta = +25°C Ta =0°C to +70°C 
PARAMETER enn TiONE Veco = +5.0V Veco = +5.0V +10% | UNIT 
C, = 50pF, Ry = 50022 C._ = 50pF, R, = 50022 

Typ Max Min Max | | 
t,(H) Set-up time, : ; 
t.(L) Dg to SHCP Wavelonnn? | 
th(H) Hold time, 2 5 
te(L) D, to SHCP Waveform 2 ios 
t,(H) | Set-up time, MR to SHCP Waveform 2 : i | 


t,(L) Set-up time, MR to STCP Waveform 4 


t,(L) Set-up time, SHCP to STCP Waveform 4 a 
tw(H) Pulse width 4.0 
ty(L)  SHCP mavelorn 5.0 
tw(H) Pulse width 4.0 
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8-Bit Shift Register FAST 74F595 


AC WAVEFORMS 


SHCP 


WF0632LS 
WFO6111S 


Waveform 1. Clock To Output Delays, Clock Pulse Width, Waveform 2. Data Set-up And Hold Times 
And Maximum Clock Frequency 


STCP 


WF 13020S 
WF0632MS 


Waveform 3. Master Reset To Serial Expansion Output Waveform 4. Data Set-up And Hold Times 


‘a Von -0.3V 3.5V 
Qo . Qy Qo -Q7 Va 
oN L Voy +0.3V 
WFO609MS WFO6O7KS 
Waveform 5. 3-State Output Enable Time To HIGH Level Waveform 6. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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ARN 


8-Bit Shift Register | | FAST 74F595 


Som SATE 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 
Vv 
cc | 46 70Vv NEGATIVE 
PULSE 
: SGV 
VIN Vout 
PULSE 
GENERATOR 
POSITIVE 
PULSE 
: 10% 
WF06471S sh 


WFO6450S, 


Vu =1.5V 
Test Circuit For 3-State Outputs Input Pulse Definitions 


INPUT PULSE REQUIREMENTS 


SWITCH POSITION 
FAMILY 


SWITCH 


> 
= 
cv 
s 


tp_z closed , 74F 


tpzi closed 
All other open | 


R, = Load resistor; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zout | 
of pulse generators. 


eet an Aner te ke Ok tenn ne NA rN tne Nn fea enter sinensis mans Poet eR LA SLUNG RAM pA EAN atin aneomanunnaeaonnmansnninsruianmmasininaanenicd 


| 
| 
| DEFINITIONS 
L 
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FEATURES 

® High impedance NPN Base inputs 
for reduced loading (20xA in 
HIGH and LOW states 

e 8-bit Parallel Storage Register 
inputs 

® Shift Register has Direct 
Overriding Load and Clear 


e Guaranteed Shift Frequency 


DESCRIPTION 


The 'F597 consists of an 8-bit storage 
register feeding a parallel-in, serial-out 8- 
bit shift register. The storage register 
and shift register have separate positive- 
edge triggered clocks. The shift register 
also has direct load (from storage) and 
clear inputs. 


PIN CONFIGURATION 


Qs 


¢0D07370S 


February 1986 


FAST 74F597 
8-Bit Shift Register 


8-Bit Shift Register with Input Latches (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL fuax 


TYPE 


74F597 


ORDERING CODE 


PACKAGES 


120MHz 


COMMERCIAL RANGE 
Veco = 5V +10%; Ta = 0°C to +70°C 


Plastic DIP N74F597N 
Plastic SO-16 N74F597D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F (U.L.) LOAD VALUE 
DESCRIETION HIGH/LOW HIGH/LOW 
Serial data. input 1/0.033 20pnA/20nA 
Parallel data inputs 1/0.033 20uA/20uA 


Shift register clock input 1/0.033 20uA/20yNA 


Storage register clock input 1/0.033 20uA/20pnA 
Serial load enable input 1/0.033 | 20uA/20uA 
| MR Master reset input Poi 1/0.033 _ 20uA/20uA 
| Q | _ Serial data output 55/33 «| ~—3,0mA/20mA 


One (1.0) FAST Unit Load is defined as: 20xA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


Dso Dg: 1/00 1/02 1104 “1106 iss 
VO, WO3 Og Oy 


L$09100S 


L.$09110S 


Voc =Pin 16 
GND = Pin 8 
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8-Bit Shiff Register FAST 74F597 


LOGIC DIAGRAM 


San 
scp 1 
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TYPICAL TIMING DIAGRAM 
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FAST 74F597 
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8-Bit Shiff Register FAST 74F597 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 


PARAMETER 
Voc Supply voltage -0.5 to +7.0 
HN input Curent | -30 to +7 mA 


Vout Voltage applied io output in HIGH output state -0.5 to +Voc V 
lout Current applied to output in LOW output state mA 


Ta Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER UNIT 
Voc Supply voltage : : V 
Vin - HiGH-level input voltage . ae V 
VIL LOW-level input voltage ae ae ee V 
lik Input clamp current a -18 “mA 
HIGH-level output current ae -1 mA 
LOW-leve! output current +} mA ) 
Ta Operating free-air temperature a a a ee a ee ae 


PARAMETER TEST CONDITIONS' 


V 
Sih Vin = MIN, Ion = MAX 


UNIT 
= = a 
= = +10%Vecc 25 
HIGH-level output voltage Voc = MIN, Vit = MAX, | 


lee oe v 
= . +10%Voc 0.35 | 0.50 V 
VoL LOW-level output voltage Voc * ee VIL * pads | 0.36 | nace 
Vin = MIN, lol = MAX 0.35 | 050 | V 
ViK Input clamp voltage Voc = MIN, | = hx -0.73 | -1.2 V 
Input current at _ = 
J maximum input voltage Nec e OM Mn OY ll ba on 
iis HIGH-level input current Veo = MAX, V) = 2.7V | | 1 20 | yA 
lit LOW-level input current Voc = MAX, V| = 0.5V | =1 | -20 | uA | 
Off-state curreni, _ - _ 
lozH HIGH-level voltage applied NEG MR Mes MIN NO BY 
Off-state current, o - . 
loz LOW-level voltage applied Meee Ms: Viki MIN YO 0:9%, 
los Short-circuit output current? Voc = MAX, Vo = 0.0V —80 -150 
ee es Naren ae ie: 
CC upply current (tota CoH 
ts 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hoid techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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8-Bit Shift Register FAST 74F597 


‘a 6 Ac EN 9 ASO RNR ACME PARE IEE ORCI SSRI TO RR RED EO AE AOR PCOS ELSIE ARE OORT CO ET 5AM RA OOS RA LE CERNE IIT PERETTI HOSE OE (NES MAEMO ARS LAAN OR 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F597 
TEST Ta = +25°C Ta = 0°C to +70°C 
PARAMETER CONDITIONS Voc = + 5.0V Vec = +5.0V +10% UNIT 
CL = 50pF, RL = 5002 | C, =50pF, R, = 5002 
Min Max 
fMAX Maximum clock frequency Waveform 1 BO MHz 
teLH Propagation delay 4.0 : 4.0 9.5 ns 
teye SHCP to Q Waveform 1 4.0 E 4.0 10.0 ns 
tery Propagation delay 4.0 4.0 10.0 ns 
teHL SL to Q Waveform 3 4.0 11.0 ns 
teLy Propagation delay 4.0 10.0 ns 
tpHL STCP to Q Waveform 1 4.0 11.0 ns 
teLy Propagation delay, MR to Q Waveform 3 4.0 11.0 ns 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 
AC SET-UP REQUIREMENTS 
74F597 
TEST Ta = +25°C Ta =O°C to +70°C 
PARAMETER CONDITIONS Veco = + 5.0V Veco = +5.0V + 10% UNIT 
CL = 50pF, Ry = 50022 C, = 50pF, Ry = 50022 
Min Typ Max Min Max 
Set-up time Waveform 2 3.0 3.0 ns 
Ds to SHCP 3.0 3.0 ns 
th(H) Hold time Waveform 2 1.0 1.0 ns 
th(L) Ds, to SHCP 1.0 1.0 ns 
Set-up time, MR to SHCP Waveform 2 6.0 7.0 | ns 
SHCP pulse width | Waveform 1 4.0 4.0 ns 
HIGH or LOW 5.0 5.9 ns 


STCP puise width Waveform 7 4.0 4.0 | ns 
HIGH or LOW | 5.0 5.0 ns 
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8-Bit Shift Register FAST 74F597 


AC WAVEFORMS 


WF0611CS WF0632US 


Waveform 1. Clock To Output Delays, Clock Pulse Width, Waveform 2. Data Set-up And Hold Times 
And Maximum Clock Frequency 


WF06153S 


Waveform 3. Master Reset And Serial Load Enable To Output Delays And Pulse Width 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 

PULSE 
TC01860S 10% 
OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 
C, = Load capacitance includes jig and probe capacitance; } Amplitude | Rep. Rate | Pulse Width | 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 3.0V 2.5ns | 2.5ns 


of pulse generators. 
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FEATURES 


e High impedance NPN Base inputs 
for reduced loading (20yA in 
HIGH and LOW states) 

e 8-Bit Parallel storage Register 
inputs 

e Shift Register has Direct 
Overriding Load and Reset 

e Guaranteed Shift Frequency DC 
to 120MHz 


DESCRIPTION 


The 'F598 comes in a 20-pin package 
and consists of an 8-bit storage latch 
feeding a parallel-in, serial-out 8-bit shift 
register. Both the storage register and 
shift register have positive-edge_trig- 
gered clocks. The shift register also has 
direct load (from storage) and reset 
inputs. 


The 'F598 has 3-State I/O ports that 
provide parallel shift register outputs and 
also has multiplexed serial data inputs. 


PIN CONFIGURATION 


CD07960S 


February 1986 


FAST 74F598 
Shiff Register 


8 Bit Shift Registers With Input Latches (3-States) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


ae 


ne re enn tn tc ne 


TYPE | TYPICAL fyax 


" 74F598 420MHztit«*S 


COMMERCIAL RANGE 
Veco = 5V +10%; Ta =O0°C to +70°C 


N74F598N 
N74F598D 


Plastic DIP 
Plastic SOL-20 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


i | 74F (U.L.) | LOAD VALUE 


HIGH/LOW HIGH/LOW 


DESCRIPTION 


Data inputs 1/0.033 20pA/20uNA 
Serial data input 970.083 | 20uA/20NA 
Serial data selector input —_— ~ 4/0.033 a 20uA/20uA 
Shift register clock pulse input ‘| 470.033 20uA/20NA 
Shift register clock enable input —_ 4/0.033  20uA/20uA 
Storage register clock pulse ‘input yt ~ 4/0.033 ~ 20uA/20uA 
Serial load enable input 470.933 20uA/20uA 
‘| Master reset input . oe 4/0033  20NA/20nA 
Output enable input ie ht 4yg.058> 20uA/20pA 
Output ——_ TL 55/33.—«| Ss 1.0mA/20mA 
Data outputs —_ = 150/33 3.0mMA/20mA 
NOTE: a _ 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


10, 
VO, 0, 


710, 


1/05 
1/0, 


LS09720S 


Veco = Pin 20 
GND = Pin 10 


LS09730S 
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Shift Register FAST 74F598 
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LOGIC DIAGRAM | 
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Poss." SRE 


Shiff Register 


TYPICAL TIMING DIAGRAM 
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SHCP ALATA LALALAL. 
SHCPEN | | 


STCP : { | | | ; | 
Oo | aa i | | | | | | ; : 
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<-> 
Ht-Z 


ote at oa - SHIFT & OUTPUT 
Output | H1-2z 
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FAST 74F598 


Signetics Logic Products 7 Preliminary Specification 


| Shift Register | FAST 74F598 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Supply voltage -0.5 to +7.0 
Input voltage -0.5 to +7.0 


input current ; -30 to +1 
Voltage applied to output in HIGH output state -0.5 to +Vcc 
Current applied to output in LOW output state 


?) 


a ae | 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 
HIGH-level input voltage 
V LOW-level input voltage 


IL 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F598 


PARAMETER TEST CONDITIONS! UNIT 


Vou HIGH-level output voltage Vig = MIN. lou = MAX 


Ty 
cs 
[07 


-0.73 


Voc = MIN, Vi, = MAX, + 10%Vcc 
Voc = MIN, 1) = lik 


Voc = MAX, V; = 7.0V 


LOW-level output voltage 


<j;~</};<[< 


Input clamp voltage -1.2 


Input current at maximum 
input voltage 


lin HIGH-level input current Voc = MAX, V| = 2.7V 
LOW-level input current Voc = MAX, V; = 0.5V 


_ Off-state current = _ 
lozH HIGH-level voltage applied Voce Me Min MIN, Mos ey 

Off-state current Ps = 

loz LOW-level voltage applied Voc = MAX, Vin = MIN, Vo = 0.5V 


los Short-circuit output current? Voc = MAX 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 
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Shift Register FAST 74F598 


FCRIII Am LN SEE CARUSO AE RE PE RRA ERLE EAT 


AG ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
AN 202, ''Testing and Specifying FAST Logic". 


74F598 


Ta =+25°C Ta = 0°C to +70°C 
Vcc = +5.0V Vcc = +5.0V +10% 
C. = 50pF, R, = 50002 C, = 50pF, Rx = 50022 


TEST 


PARAMETER CONDITIONS 


fuax Maximum clock frequency 
tPLH Propagation delay 


tpi SHCP to Q 


| tery Propagation delay 
| tow STGP to Q Wevetonn 
{ 
! 


tei Propagation delay 
, =r Waveform 
PEL SL to Q 


| ipc4 Propagation delay 
tog SHCP to On 


Waveform 1 


t tPLH Propagation delay 
| tpyp SL to 1/On 


Waveform 


ee Oe OD ree at ite i 
ee nate os nasa 
| tpzy Output enable time to HIGH to LOW Waveform 5 
tp2i level Waveform 6 
tpyz Output disable time from HIGH or Waveform 5 
| tpLz LOW level Waveform 6 
NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


a 


74F598 


Ta = +25°C 
Vcc = + 5.0V 
C. = 50pF, R, = 50022 


Ta =0°C to +70°C 
Vcc = +5.0V + 10% 
C_ = 50pF, Ry = 50022 


TEST 


PARAMETER CONDITIONS 


ts{H) Set-up time, 


| t.(L) DS, to SHCP 


| tel) Set-up time, MR to SHGP 
| Sp(L) Set-up time, MR to STCP 


: ig(L) Set-up time, SHCP to STCP 
| tH) Pulse width 
ty{L) SHEP 


ty(H) Pulse width 
ty(H) STGP 
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AC WAVEFORMS 


SHCPEN 
Do, Ds 
MR, SL 


WF0632ES 


WF0611DS 


Waveform 1. Clock To Output Delays And Clock Pulse Waveform 2. Data Set-up And Hold Times 
Width . 


WF0632DS 


WFO0611ES 


Waveform 3. Master Reset And Serial Load Enable To Waveform 4. Data Set-up And Hold Times 
Output Delays And Pulse Width 


- Von ~ 0.3V 
oY Le vo, +0.3v 


WF0610CS 
WFO608CS 


Waveform 5. 3-State Output Enable Time To HIGH Level Waveform 6. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 


NOTE: For ail waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Shiff Register FAST 74F598 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 


90% 


4. 7.0V NEGATIVE 
PULSE 


PULSE 
GENERATOR 


Ri AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S 


OV 


WF-06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 


tpLz closed 


INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width 


FAMILY 


tpz closed 
All other open 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 

Cy. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zout 

of pulse generators. 
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FEATURES 


® High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


@ Stores 16-bit-wide Data inputs, 
multiplexed 8-bit outputs 


e 3-State outputs 


e Typical shift frequency of 
105 MHz 


Power supply current 75mA , 
typical 


DESCRIPTION 


The 'F604 contains 16 D-type edge- 
triggered data inputs. Organized as 8-bit 
A and B registers, the flip-flop outputs 
are connected by pairs to eight 2-input 
multiplexers. A SELECT (SELECT A/B) 
input determines whether the A or B 
register contents are multiplexed to the 
eight 3-State outputs. Data entered from 
the B inputs are selected when SELECT 
A/B is LOW: data from the A inputs are 
selected when SELECT A/B is HIGH. 
Data enters the flip-flops on the rising 
edge of the Clock (CP) input, which also 
controls the 3-State outputs. The out- 
puts are enabled when CP is HIGH and 
disabled when CP is LOW. 


PIN CONFIGURATION 


CD07310S 


August 26, 1985 


FAST 74F604 
Register 


Dual Octal Register (3-State) 
Product Specification 


TYPICA 


L SUPPLY CURRENT 


(TOTAL) 


TYPICAL fmax 


105MHz 


74F604 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Plastic SOL-28 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


N74F604N 
N74F604D 


LOAD VALUE 
HIGH/LOW 


inputs B 1.0/0.033 
SELECT A/B Select inputs 1.0/0.033 


CP plber pulse inpolt 1.0/0.033 
(active rising edge) 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


20uA/20pA 


3.0mMA/24mA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


34 5 6 7 B 9 10 27 26 25 24 23 22 21 20 


A1B1A2 B2 A3 B3A4B4 ASBS AG B6 A7 B7 AS BSE 
cP 


SELECT 
AIB Y1Y2 Y3 Y4Y5 Y6 Y7 Y8 


15 13 12 11 1617 18 19 


LS08870S 


LS08880S 
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Register 


FUNCTION TABLE 


INPUTS OUTPUTS 


A data B data B data 
A data 

Z 
B register stored data 
A register stored data 


Lr xX 
TIrmIre-- 


LOGIC DIAGRAM 
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FAST 74F604 


H = HIGH level (steady state) 

L =LOW level (steady state) 

X = Don't care 

Z = HIGH impedance state 

| = Transition from LOW-to-HIGH level 


Signetics Logic Products Product Specification 


Register FAST 74F604 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 V 


VIN Input voltage -0.5 to +7.0 V 
IN Input current -30 to +5 mA 
Vout Voltage applied to output in HIGH output state -0.5 to +5.5 


PARAMETER 


Supply voltage 
HIGH-level input voltage 


LOW-level input voltage 


Input clamp current 


lou HIGH-level output current 
lot LOW-level output current 
Ta Operating free-air temperature 0 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air enineratue range unless otherwise noted.) 


74F604 | 
PARAMETER TEST CONDITIONS! ae ~| UNIT 
Min | Typ* | Max 
— = _— + 10%V 2.4 V 
Vou HIGH-level output voltage Veo = MIN, Vit = MAX, Vin = MIN, ee oie : 
lou = MAX + 5%Voc 2.7 3.4 vf 
= = = +10%V 0.35 0.50 Vv 
Vo. LOW-level output voltage Voc = MIN, Vit - Pe Vin = MIN, huis Cael (eee ees : 
lo. = MAX +5%Voc 0.35 | 0.50 V 
Vik Input clamp voltage Voc =MIN, |) = Ik -0.73 | -1.2 V 


Input current at ee Ge etree eee eae ele ae oe 
I maximum input voltage Voc = 0.0V, V, = 7.0V . 400 uA 
NH HIGH-level input current Voc = MAX, V; = 2.7V | rae ae 
Nie LOW-level input current Vcc = MAX, V, = 0.5 er 50 


Off-state output current, 


loZH  HIGH-level voltage applied Veo = MAX, Vi = MIN, Vo = 2.7V 2 oo 
Short-circuit output current? Voc = MAX —150 


An, Br, SELECT A/B = 4.5V, CP =T 


ICCH 


Off-state output current, we ee ei 7 sas ; _ 
loZL  LOW-level voltage applied EG = GS Vie VON ON | | s as 


lcc Supply current (total) loo. Veco = MAX | Ap, By, SELECT A/B=GND, cP =t 75 100 
locz An, Bn, SELECT A/B = GND, CP = GND 75 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


August 26, 1985 6-528 


Signetics Logic Products Product Specification 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


Ta =0 to +70°C 
Voc = +5.0V + 10% 


PARAMETER TEST CONDITIONS CLs = 50pF 


a eee re 
Seri 
a Sera 
ea erates 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


PARAMETER TEST CONDITIONS 


ts(H) Set-up time, HIGH or LOW 

t.(L) An, Bn, SELECT A/B to CP Waveform 5 
th(H) Hold time, HIGH or LOW 

th(L) An, Bn, SELECT A/B to CP Waveform 4 


ty(H) Clock pulse width, HIGH 
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Register FAST 74F604 


AC WAVEFORMS 


SELECT 
A/B 


SELECT 
AB 


Yn 


WF07547S " WFO606PS 


Waveform 1. Propagation Delay Select A/B To Output Waveform 2. Propagation Delay Select A/B To Output 
(Yn) (A Register Stored Data=L, CP =H) (Yn) (B Register Stored Data =L, CP =H) 


'z Von — 0.3V 3.5V 
Yn Vu 
ov LL Vo, +0.3V 
WFO6OSIS 
WF0607GS 
Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time Frof HIGH Level And Output Disable Time From LOW Level 


A, B or 
SELECT A/B 


cP 


WF0632BS 


Waveform 5. Data And Select Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


4 5 70v 


PULSE 
GENERATOR 


RL 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


TEST SWITCH 


tpLz closed 
tpzL closed 
All other open 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 
OV 


AMP (V) 
POSITIVE 
PULSE 

10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 


6-531 
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FEATURES 


$6 High impeaancée NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


e Stores 16-bit-wide data inputs, 
multiplexed 8-bit outputs 


® Open-colliector outputs 
® Propagation delay 10ns typical 


® Power supply current 85mA 
typical 


DESCRIPTION 


The 'F605 contains 16 D-type edge- 
triggered flip-flops with common clock 
and individual data inputs. Organized as 
8-bit A and B registers, the flip-flop 
outputs are connected by pairs to eight 
2-input multiplexers. A SELECT (SE- 
LECT A/B) input determines whether 
the A or B register contents are multi- 
plexed to the eight open-collector out- 
puts. Data entered from the B inputs are 
selected when SELECT A/B is LOW; 
data from the A_inputs are selected 
when SELECT A/B is HIGH. Data enters 
the flip-flops on the rising edge of the 
Clock (CP) input, which also controls the 
open-collector outputs. The outputs are 
enabled when CP is HIGH and disabled 
when CP is LOW. 

These functions are well suited for re- 
ceiving 16-bit simultaneous data and 
transmitting it as two sequential 8-bit 
words. 


PIN CONFIGURATION 


CD07310S 
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FAST 74F605 
Register 


Dual Octal Register (Open Collector) 
Product Specification 


—— | pate | TYPICAL SUPPLY CURRENT | 


we MAK (TOTAL) 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGE 
Vec = 5V + 10%; Ta =0°C to +70°C 


N74F605N 
N74F605D 


Plastic DIP 
Plastic SOL-28 
NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Inputs A 


B,-Bg Inputs B 1.0/0.033 20yuA/20pA 
SELECT A/B 1.0/0.033 20uA/20pA 
Clock pulse input 


(active rising edge) 


NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
2. *OC = Open Collector. 


74F(U.L.) LOAD VALUE 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


34 5 6 7 8 9 10 27 26 25 24 23 22 21 20 
v1 


A1B1 A2 B2 A3 B3A4B4 A5B5 AG B6 A7 B7 ASBS 
cP 


Y2 


Y3 


SELECT 
AIB Y1Y2 Y3 Y4Y5 Y6 Y7 Y8 


v4 


Y5 


15 13 12 111617 18 19 
Y6 


LS08870S 
Y7 
Y8 


LSossg0S 
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Register FAST 74F605 


FUNCTION TABLE 


INPUTS OUTPUTS 
SELECT A/B Yi- Ye 
A data B data 9 t B data 
A data B data H T A data 
X X X L nor ie 
X X L H B register stored data 
X X H H A register stored data 


H = HIGH level (steady state) 

L. = LOW level (steady state) 

Off =H if pull-up resistor is connected to Open-Collector output 
X =Don't care 

Z = High-impedance state 

tT =Transition from LOW-to-HIGH level 


LOGIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


iiN input current -30 to +5 mA 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


Vib LOW-level input voltage aia: 
ee er ceneercemn penn) 
"> 1 en SR 

aes 
ee 


lot LOW-level output current 
Ta Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F605 
PARAMETER TEST CONDITIONS' win | typ? | UNIT 
Typ? | Max 
lox  HIGH-level output current Voc = MIN, Vi, = MAX, Vig= MIN, Voy = 4.5V ae re 
Vo. LOW-level output voltage Veg MU Vik Ms loli 


Vik Input clamp voltage Voc =MIN, |= Ik 


Input current at maximum Vie O0V: Wie 2OV 
input voltage 

iT) HIGH-level input current 
lie LOW-level input current 


An = Bn = SELECT A/B = 4.5V, CP = 
loc Supply current (total) 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


PARAMETER TEST CONDITIONS 


ae atta 
9.5 11.5 Fgie} 12.0 
10.0 12.0 7.0 13.5 


fax Maximum clock frequency 


tPLH Propagation delay 
teHL SELECT A/B to Y, Waveform 2 


teLy Propagation delay 13.0 8.0 14.5 
tepHt SELECT A/B to Yn 11.0 6.0 11.5 
teLH ; 13.0 8.0 14.5 
eat Clock pulse width 6.0 12.0 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F605 
PARAMETER | TEST CONDITIONS = ae Vec = +5.0V +10% | UNIT 
| Ry = 5002 CL=20PE 


Set-up time, HIGH or LOW Wateronncd 1 
An, Bn, Select A/B to CP 3 
th(H) Hold time, HIGH or LOW 
tr(L) An, Bn, Select A/B to CP Weveloud 


tw Clock pulse width Waveform 4 


ele 
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Register FAST 74F605 


AC WAVEFORMS 


+tPHEe 


VM 


WF07547S WFO605FS 


Waveform 1. Propagation Delay SELECT A/B To Output Waveform 2. Propagation Delay SELECT A/B To Output 
(Yn) (A Register stored data =L, CP = H) (Y,) (B Register stored data=L, CP =H) 


WF06141S WF06329S 


Waveform 3. Clock To Output Delays (SELECT A/B = H) Waveform 4. Data And SELECT Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 
— AMP (V) 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 
POSITIVE 
PULSE 


10% 


WF06460S V 


WF06450S 


Vu = 1.5V 


Test Circuit For Open-Collector Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. FAMILY " 
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width 
see AC CHARACTERISTICS for value. 
7aF [s00ns | 25ns | 260s | 
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FEATURES 


e High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


e Ideal for applications which 
require high output drive and 
minimal bus loading 

e Octal bidirectional bus interface 


e 3-State buffer outputs sink 64mA 
and source 15mA 


- 'F620, inverting 
- 'F623, non-inverting 


DESCRIPTION 


The 'F623 is an octal transceiver featur- 
ing non-inverting 3-State bus-compatible 
outputs in both send and receive direc- 
tions. The outputs are capable of sinking 
64mA and sourcing up to 15mA, provid- 
ing very good capacitive drive character- 
istics. The 'F620 is an inverting version 
of the 'F623. 


These octal bus transceivers are de- 
signed for asynchronous two-way com- 
munication between data buses. The 
control function implementation allows 
for maximum flexibility in’ timing. 


CD05051S 
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FAST 74F620, F623 
Transcievers 


Octal Bus Transceiver 

(‘F620 — Inverting 3-State) 
(‘F623 — Non-inverting 3-State) 
Product Specification 


TYPICAL PROPAGATION 
DELAY 


ORDERING CODE 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


COMMERCIAL RANGE 
PRea GES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F620N, N74F623N 
Plastic SOL-20 N74F620D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


Ns sictabssieuiicars ieuicon pie Melis 


HIGH/LOW HIGH/LOW 
Ai —Ag, By; - Bg Data inputs 


3.5/0.116 7OBA/70NA 


NOTE: - ; 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE) 


LS04670S 


853-0379 80218 
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Transcievers FAST 74F620, F623 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE) 
"F623 


CD05051S 


LS04670S 


LS04650S 


These devices allow data transmisstion fom FUNCTION TABLE 


the A bus to the B bus or from the B bus to 
the A bus, depending upon the logic levels at 
able inputs can be used to disable the device 
eee 
eC a A a Tae 


The dual-enable configuration gives the 
‘F620 and 'F623 the capability to store data 
by simultaneous enabling of GBA and GAB. 
Each output reinforces its input in this trans- 
ceiver configuration. Thus, when both control 
inputs are enabled and all other data sources 4 = HIGH voltage level 

to the two sets of the bus lines are at high L=LOW voltage level 
impedance, both sets of bus lines (16 in all) | (Z) = HIGH impedance (off) state 
will remain at their last states. 


so that the buses are effectively isolated. 


B data to A bus, 
A data to B bus 


data to A bus, 


= 
A data to B bus 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


a : 
Ves Spy vote ——sSS=C~=~“‘*‘“*‘“‘“S*S*S*S*S*™*S*S*S*~*~C( HC 
Tin ht votage ——SSCSC=C“‘“S*S*S*S*S*S*C“*‘“*~*S*S*S*~C~*‘“‘~*~*~*rC OW Hid 
Vi hpi owe ——SSCSC=~“*‘“*S*‘“‘*~S*S*S*~“‘*“~*~*S*S*S*~dSCS OW HP 
Your _Votage apped © oupitin HGH ouput site —=~C=~=“‘C*C*dCOsw ess] VC 

Lace [| mm 


0 to 70 


lout Current applied to output in LOW output state 


Operating free-air temperature range 
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Transcievers FAST 74F620, F623 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 
Vin HIGH-level input voltage : 
LOW-level input voltage 0.8 V 


Input clamp current 


{ 


iF 
(ve) 

i 
be 

> 


HIGH-level output current ppmenloume 
a ree Se 


i) 
it 
3 

> 


oO 
K 
=, 

> 


iO 
1 Oo 
and?) 
: ey J 
; © 
tos 
iD 
;Q 
io 
1 © 
' @O 
} os 
7 2. 
7 
io 
: © 
e' 
ne) 
' Oo 
oo 
je) 
Comal 
= 
= 
(49) 
(oe) 
“J 
ro) 
° 
QO) 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F620, 'F623 
PARAMETER TEST CONDITIONS! 


Ai —Ag ‘x +10%Voc 2.4 
Bi-Bg | Voc= MIN, lows Tee%Veg | 27 
HIGH-level output voltage Vit = MAX, 


Vv 
a +10%Vec | 2.0 


+ 


3.4 


a 
< 
ao] 

RO 


lon =-15mA 


; 
© 


lo. = 24mA 


io) 
oO 


VoL LOW-level output voltage Vit = MAX, Pio =48mA | 
= lo. = 48mA +10%V 
3,-B, | Vin=MIN OL 


on 
on 


> 

ro) 
rueecre ¢ 

on 


Vik Input clamp voltage Voc = MIN, | lic -1.2 


Input current at maximum 100 


input voltage 


ne HIGH-level input current GBA, . 
GAB 
Nie LOW-level input current only Voc = MAX, V = 0.5V 


lozH Off-state current - = 
+4 HIGH-level voltage applied | a,_a, | VOC MA% Vo=27V 
loz. Off-state current B, - Bg i" & 
+), LOW-level voltage applied N Core MOR NO OY 
Short-circuit output current? pices V MAX 
[Bi-Bg | 
B, - Be ~100 
GBA = GAB = 4.5V; Aj - Ag = GND 
‘F620 GBA = GAB = 4.5V; A; — Ag = 4.5V 
| voce Max. (GAB = GND: GBA = A; —Ag = 4.5V 
CC (total) fo fea a GBA = GAB =4.5V; Ay —Ag = 4.5V 
'F623 


= 
als 


! 
nN 
Oo 
= 

> 


Myo 
Bl 

c { 
Be 


Supply current 


GBA=GAB = 4.5V; Ay —-Ag = GND 


GAB = GND; GBA = A; — Ag = 4.5V 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate \alue specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect opeational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 

4. Measure Icc with outputs open. 
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Transcievers FAST 74F620, F623 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F620 


Ta = +25°C Ta =0°C to +70°C 


Voo = +5.0V 


TEST CONDITIONS C, = 50pF 


teLy Propagation delay 
tPHL Ap to By 


tPLH Propagation delay 

tPHL Bn to An 

tpzH Output enable to HIGH or 
tpz,. LOW level GBA to A, 


tpHz Output disable from HIGH or 
tpLz LOW level GBA to A, 


tp7y Output enable to HIGH or 
tpzi LOW level GAB to By, 


tpyz Output disable from HIGH or 
tpLz LOW level GAB to By 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


Ta =0°C to +70°C 
Voc = +5.0V 
+10% 
C, = 50pF 
Rx. = 50022 


PARAMETER TEST CONDITIONS 


| min | typ | Max 
teLH Propagation delay 2.0 4.0 55 
teu A, to Bn Waverorn 1 3.0 50 7.0 
Propagation delay ; 2.0 4.0 5.5 
B, to Ap weveloumnet 2.5 4.5 6.5 
tpzH Output enable to HIGH or Waveform 3 5.0 8.5 10.5 
LOW level GBA to A, Waveform 4 5.0 7.5 9.5 
tpyz Output disable from HIGH or Waveform 3 2.5 4.5 6.5 
tpLz LOW level GBA to A, Waveform 4 2.5 4.5 6.5 
10.0 
9.0 
8.5 
9.0 


0 
0 


5 
tpyz Output disable from HIGH or Waveform 3 3.0 6.0 
tpiz LOW level GAB to By Waveform 4 4.0 7.0 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


2.5 

2.5 

tpzH Output enable to HIGH or Waveform 3 .O 8. 5.0 
tpzi LOW level GAB to Br Waveform 4 4.5 7 4.5 
3.0 
4.0 
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Transcievers FAST 74F620, F623 


AC WAVEFORMS 


WFO606HS 
WFO601TS 


Waveform 1. For Inverting Outputs Waveform 2. For Non-Inverting Outputs 


OV 


WF06108S 
WFO06088S 


Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
Output Disable Time From HIGH Level Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 


All other 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 


e High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


@ Octal bidirectional bus interface 


@ Open-Collector outputs sink 
64mA 


~ 'F621, non-inverting 
- 'F622, inverting 
e 15mA source current 


DESCRIPTION 


The 'F621 is an octal transceiver featur- 
ing non-inverting Open-Collector bus- 
compatible outputs in both send and 
receive directions. The outputs are ca- 
pable of sinking 64mA and sourcing up 
to 15mA, providing very good capacitive 
drive characteristics. The 'F622 is an 
inverting version of the ‘F621. 


Tnese octal bus transceivers are de- 
signed for asynchronous two-way com- 
munication between data buses. The 
control function implementation allows 
for maximum flexibility in timing. 


PIN CONFIGURATION 


CD07320S 
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FAST 74F621, 
Transceivers 


Octal Bus Transceiver 

'F621— Non-Inverting (Open Collector) 
‘F622 — Inverting (Open Collector) 
Product Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F621 


74F622 


ORDERING CODE 


COMMERCIAL RANGE 
Vcc = 5V +10%; Ta = 0°C to +70°C 


N74F621N, N74F622N 
N74F621D, N74F622D 


PACKAGES 


Plastic DIP 
Plastic SOL-20 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
2. *OC = Open Collector 


LOAD VALUE 
HIGH/LOW 


20uA/20uA 
20 pA/20uA 
*OC/24mA 


*OC/64mA 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS08920S 


LS08900S 


6-542 853-0380 80218 


Signetics Logic Products 


Transceivers 


PIN CONFIGURATION 


CD07320S 


These devices allow data transmission from 
the A bus to the B bus or from the B bus to 
the A bus, depending upon the logic levels at 
the Enable inputs (GBA and GAB). The en- 
able inputs can be used to disable the device 
so that the buses are effectively isolated 


The dual-enable configuration gives the 
‘F621 and 'F622 the capability to store data 
by simultaneous enabling of GBA and GAB. 
Each output reinforces its input in this trans- 
ceiver configuration. Thus, when both control 
inputs are enabled and all other data sources 
to the two sets of the bus lines are at high 
impedance, both sets of bus lines (16 in all) 
will remain at their last states. 
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FAST 74F621, F622 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


LS08930S 


LS08910S 


FUNCTION TABLE 


ENABLE INPUTS MODE OF OPERATION 


B data to A bus B data to A bus | 

A data to B bus A data to B bus 
(Z) or OFF (2) or OFF 

H = HIGH voltage level 


B data to A bus, 
A data to B bus 
L = LOW voltage level 


(Z) = HIGH impedance (OFF) state 
OFF = HIGH if pull-up resistor is connected to Open Collector output 


Le 
; H 
H 
B data to A bus, 
A data to B bus 


6-543 


lo 


Signetics Logic Products | | f Product Specification 


Transceivers | FAST 74F624, F622 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
. Unless otherwise noted these limits are over the operating free-air ternperature range.) 


Voc Supply voltage | | -0.5 to +7.0 : 
Vin Input voltage -_ -0.5 to +7.0 


lin Input current -36 io +5 mA 


Vout Voltage applied to output in HIGH output state | , -0.5 to +Voc V 


lout Current applied to output in LOW output state | 40 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER UNIT 
Vis HIGH-level input voltage | 20 Jf 


V 

V 

LOW-level input voltage P| 0.8 V 

lik input clamp current | Ps -18 mA 

a Vou HIGH-level output voltage 4.5 V 
; | ce | 20 mA 

lou LOW-level output current 
| 64 mA 
[Th Operating free-air temperature le ae 70 °C 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
——— | | 


74F621, 74F622 


Input current at GBA, GAB Voc = 0.0V, V; = 7.0V 
I; maximum input 
voltage Voc = 5.5V, V; = 5.5V 


be HIiGH-leve! input current Voc = MAX, V, = 2.7V 
LOW-level input current Voc = MAX, V; = 0.5V 


oe, GBA = GAB = 4.5V; Ay - Ag = 4.5V 
ICCH 


PARAMETER TEST CONDITIONS’ ra ; UNIT 
Typ? | Max | 
lou HIGH-level output voltage Voc = MIN, Vi_=MAX, Viq=MIN, Voy=MAX |_| 250 | yA 
on coma [fe torevec ial 35 | .50 
1-Ag oL = 20m 
OL output voltage haa lo. = 48mA |+10%Voc a A0 
178 — = 
Vik Input clamp voltage Voc = MIN, | = Ik po 


I 
ie) 
io) 


I 
N 
1ee) 
fe S 
EIier 31 


Supply current 


GBA = GAB = 4.5V; A, -Ag = GND 
oC (total) core 


= xX — 
‘F622 loch GBA = GAB = 4.5V; A; -Ag = GND 
GBA = GAB = 4.5V; A; -Ag = 4.5V 


(ee) —_ —_ 
a —_ mode 
SoS 
>| >i r| > 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 
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Transceivers FAST 74F6241, F622 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."’) 


74F621 


Ta = + 25°C 
Voc = +5.0V 
C. = 50pF, Ry = 5002 


; 95 | 12.0 5.5 13.0 


Waveform 2 


Ta =0°C to +70°C 
Voc = +5.0V +10% 
C. = 50pF, Ry, = 5002. 


TEST 


PARAMETER CONDITIONS 


UNIT 


Propagation delay 
A to B 


Propagation delay 
tpHL BtoA 


Propagation delay 
tPHL GBA to A 


tPLH Propagation delay 
tPHL GAB to B Waveform 4 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F622 


Waveform 3 


17.0 
10.0 


TEST Ta = +25°C Ta =0°C to +70°C 
PARAMETER CONDITIONS Voc = +5.0V Veco = +5.0V + 10% 
CL= SOpF, RL = 5000 C, = 50pF, R, = 50082 
tpLy Propagation delay 


tpHL A to B Waveform 1 


teLH Propagation delay 
tPHL BtoA 


Waveform 1 


teLH Propagation delay 8.0 10.5 

tpHL GBA to A WAVelOn? 6.0 8. 0 : 

teLH Propagation delay 10.0 12. 5 14.5 10.0 15.5 

tpy_ GAB to B Navel 5.0 7.5 9.0 5.0 9.5 | 
NOTE: 


Subtract 0.2ns from minimum values for SO package. 
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Transceivers 


pee APART AONNE  A  Re A  erON 7 8 eR AER Y re er erem er rEn art ret eer temenennant 


tPHL 
Bor A \ Vea Vu 


WF0601XS 


Waveform 1. Propagation Delay For 
A To B Or B To A (F622) 


GBA 


Waveform 3. Propagation Delay For GBA To A 


TEST CIRCUIT AND WAVEFORMS 


Vcc 7.0V 
eo @; 
RL 
PULSE i 
| GENERATOR 
CL Ri 


WF06460S 


Test Circuit For Open Collector Outputs 


DEFINITIONS 

R,_ = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour 

of pulse generators. 
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WFO606IS 


NOTE: For all waveforms, Viy = 1.5V. 


Product Specification 


FAST 74F621, F622 


AorsB 


BorA Vaz Vu 


WFO606KS 


Waveform 2. Propagation Delay For 
A To B Or B To A (F621) 


WF0601US 


Waveform 4. Propagation Delay For GAB To B 


AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vy = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Rep. Rate ) Pulse Width 


FAMILY 
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FEATURES 


@ High impedance NPN base input 
for reduced loading (20uA in 
HIGH and LOW states) 


e Detects and corrects single-bit 
errors 


e Detects and flags dual-bit errors 
e Fast processing times: 
- Write cycle: Generates check 
word in 20ns typical 
- Read cycle: Flags errors in 
25ns typical 
e Power dissipation 600mW 
(typical) 
e Choice of output configurations 
- 'F630: 3-State 
- 'F631: Open-Collector 


DESCRIPTION 

The 'F630 and 'F631 devices are 16-bit 
parallel error detection and correction 
circuits (EDACs) in 28-pin, 600-mil pack- 
ages. They use a modified Hamming 
code to generate a 6-bit check word 
from a 16-bit data word. 


PIN CONFIGURATION 


CD07870S 


February 1986 


FAST 74F630, 74F634 
Error Detection Correction 


16-Bit Parallel Error Detection and Correction 
(‘F630 — 3-State) 

(‘F631 — Open-Collector) 

Preliminary Specification 


[ TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


TNPE DELAY (TOTAL) 


74F630 


74F631 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V £10%; Ta =0°C to +70°C 


PACKAGES 


Plastic DIP N74F630N, N74F631N 
Plastic SOL-28 N74F630D, N74F631D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed, to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
PINS DESCRIPTION TASH OW: 
Control 1.0/0.033 20uA/20uA 
DBo - DB15 Data bits, output for 'F630 
DBo — DBi5 Data bits, outputs for 'F631 *OC/33.3 *OC/20mA 


SEF, DEF Error flags outputs for 'F630 150/33.3 3mA/20mA 7 
SEF, DEF Error flags outputs for 'F631 *OC/33.3 *OC/20mA 


NOTES: 
One (1.0) FAST Unit Load is defined as: 20yA in the HIGH state and 0.6mA in the LOW state. 
*OC = Open Collector 
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Error Detection Correction 


LOGIC DIAGRAM 


CHECK BIT UO 
CBo THRU CBs 


DATA BIT I/O 
DBo THRU DBys5 


This check word is stored along with the data 
word during the memory write cycle. During 
the memory read cycle, the 22-bit words from 
memory are processed by the EDACs to 
determine if errors have occurred in memory. 


Single-bit errors in the 16-bit data word are 
flagged and corrected. 


Single-bit errors in the 6-bit check word are 
flagged, and the CPU sends the EDAC 
through the correction cycle even though the 
16-bit word is not in error. The correction 
cycle will simply pass along the original 16-bit 
word in this case and produce error syndrome 
bits to pinpoint the error-generating location. 


Dual-bit errors are flagged but not corrected. 
Thes e dual errors may occur in any 2 bits of 
the 22-bit word from memory {two errors in 
the 16-bit data word, two errors in the 6-bit 
check word, or one error in each word). 


The gross-error condition of all lows or all 
highs from memory will be detected. Other- 
wise, errors in three or more bits of the 22-bit 
word are beyond the capabilities of these 
devices to detect. 


In order to be able to determine whether the 
data from the memory is acceptable to use as 
presented to the bus, the EDAC must be 
strobed to enable the error flags and the flags 
will have to be tested for the zero condition. 


The first case in the error function table 
represents the normal, no-error condition. 


February 1986 
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GENERATOR 


Preliminary Specification 


FAST 74F630, 74F63‘ 


GE 
ERROR 
DETECTOR 


ERROR 
DECODER 


The CPU sees lows on both flags. The next 
two cases of single-bit errors require data 
correction. Although the EDAC can discern 
the single check bit error and ignore it, the 
error flags are identical to the single error in 
the 16-bit data word. The CPU will ask for 
data correction in both cases. An interrupt 
condition to the CPU results in each of the 
last three cases, where dual errors occur. 


ERROR DETECTION AND 
CORRECTION DETAILS 


During a memory write cycle, six check bits 
(CBo - CBs) are generated by eight-input pari- 
ty generators using the data bits as defined 
below. During a memory read cycle, the 6-bit 
check word is retrieved along with the actual 
data. 


Error detection is accomplished as the 6-bit 
check word and the 16-bit data word from 
memory are applied to internal parity genera- 
tors/checkers. If the parity of all six groupings 
of data and check bits is correct, it is as- 
sumed that no error has occurred and both 
error flags will be low. (It should be noted that 
the sense of two of the check bits, CBp and 
CB, is inverted to ensure that the gross-error 
condition of all lows and all highs is detected.) 


If the parity of one or more of the check 
groups is incorrect, an error has occurred and 
the proper error flag or flags will be set high. 


6-548 


LD03940S 


Any single error in the 16-bit data word will 
change the sense of exactly 3 bits of the 6-bit 
check word. Any single error in the 6-bit 
check word changes the sense of only that 
one bit. In either case, the single-error flag will 
be set high while the dual-error flag will 
remain low. 


Any 2-bit error will change the sense of an 
even number of check bits. The 2-bit error is 
not correctable, since the parity tree can only 
identify single-bit errors. Both error flags are 
set high when any 2-bit error is detected. 


Three or more simultaneous bit errors can 
fool the EDAC into believing that no error, a 
correctable error, or an uncorrectable error 
has occurred and produce erroneous results 
in all three cases. 


Error correction is accomplished by identify- 
ing the bad bit and inverting it. Identification of 
the erroneous bit is achieved by comparing 
the 16-bit data word and 6-bit check word 
from memory with the new check word with 
one (check word error) or three (data word 
error) inverted bits. 


As the corrected word is made available on 
the data word I/O port, the check word I/O 
port presents a 6-bit syndrome error code. 
This syndrome code can be used to identify 
the bad memory chip. 


Signetics Logic Products 


Error Detection Correction 


FUNCTION TABLE 
TOTAL NUMBER OF ERRORS 


DATA CORRECTION 
16-Bit Data 6-Bit Checkword | ser | er | 


Not Applicable 
Correction 
Correction 
Interrupt 
Interrupt 
interrupt 


CHECK WORD 16-BIT DATA WORD 


alee COREE EO ce 


NOTE: 
The six check bits are parity bits derived from the matrix of data bits as indicated by ''X'' for each bit. 


ERROR SYNDROME TABLE 


SYNDROME ERROR CODE 


CBy | CB, CB, | CB; | CB, | CB; 


ERROR LOCATION 


DBo 
DB, 
DBs 
DBs 
DB, 
DBs 
DB 
DB7 
DBg 
DBg 
DB1o 
DBy4 
DB12 
DBy3 
DBi4 
DB15 
CBo 
CB, 
CBo 
CBs 
CB, 
CBs 
No Error 


IrtTTITITIITRHTAtTtertrtrreretirtrrrer irre 
ale. ce EE, Sf Ee Ee i oe ee ee 
oe, eS ke ea ee ee ee ere 
aE aE ae a Ee ee ee eo es Se ae 
2 Eke ee eee ee a ee 


SeeeseareeterrrSsss sess 


H = HIGH voltage level 
L = LOW voltage level 
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FAST 74F630, 74F631 
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Error Detection Correction FAST 74F630, 74F631 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 
VIN Input voltage -0.5 to +7.0 


Input current —30 to +5 


| 
len 


Voltage applied to output in HIGH output state -0.5 to +Vcc 


lout Current applied to output in LOW output state . m 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


LOW-level input voltage 


Input clamp current 


Von HIGH-level output voltage 


lo LOW-level output current 
Ta Operating free-air temperature 
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Error Detection Correction 


Preliminary Specification 


FAST 74F630, 74F634 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


HIGH-level output voltage 


VoL LOW-level output voltage 


Vik Input clamp voltage 


Input current at 
maximum input voltage 


hy HIGH-level input current 


hi LOW-level input current 


Off-state output current, 


lozH HIGH-level voltage applied 
i Off-state output current, _ 
LOW-level voltage applied 
los Short-circuit output current? —_ 
ICCH 
loc Supply current (total) loci 
lcez 
NOTES: a 


Voc = MAX 


74F630 


Voc = MIN, Vi, = MAX, 
Vin = MIN, loy = MAX 


Voc = MIN, Vin = MAX, 
Vin = MIN, IO = MAX 


Voc as MIN, I; = hk 
Voc = 0.0V, V; = 7.0V 


Voc = MAX, V; = 2.7V 
Voc = MAX, V; = 0.5V 


Voc = MAX, Viq = MIN, Vo = 2.7V 


Voc = MAX, Viq = MIN, Vo = 0.5V 


Voc = MAX 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. 


3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above norma! and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


PARAMETER 
lou HIGH-level output current 
Vou LOW-level output voltage 
ViK Input clamp voltage 


Input current at 
maximum input voltage 


Ny HiGH-level input current 

Nie LOW-level input current 

loc Supply current (total) 
NOTES: 


TEST CONDITIONS' = 
Min 


UNIT 


Voc = MIN, Vi, = MAX, Vi = MIN, Vou = MAX 


Voc = MIN, Vi, = MAX, +10%Voc a 
Vin = MIN, Io, = MAX + 5%Voc * 
Voc = MIN, = lx —_ V 
Voc = 0.0V, V, = 7.0V uA 
Voc = MAX, Ve2v.-° °° & ok 
Voc = MAX, V; = 0.5V = A 
mA 
mA, 
“mA 


1. For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions for the applicable type. 


2. All typical values are at Voc = 5V, Ta = 25°C. 
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Error Detection Correction FAST 74F630, 74F634 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."’) 


74F630 


Sees Ta =0 to +70°C 
The yee © Voc = +5.0V 
PARAMETER TEST CONDITIONS Ee: + 10% 


C. = 50pF 
Propagation delay 
Propagation delay 


Ri = 5002 
22 

DB to CB | 20 

SI to DEF, SEF 


win we 
i 13 
| Waveform 1 = 412 i 
Output enable time to HIGH level, 12 
Output disable time from HIGH level, 


Waveform 1 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."’) 


74F631 


Ta =0 to +70°C 


Ta = +25°C 
Veco = +5.0V 
C. = 50pF 
R, = 5002 


PARAMETER TEST CONDITIONS 


Propagation delay 
DB to CB 


Propagation delay 
S! to DEF, SEF 


Propagation delay time, HIGH-to-LOW 
level output, SO to CB, DB 


Waveform 1 ~ fp |e 
mE 


25 
18 


11 
. 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


PARAMETER TEST CONDITIONS 


Set-up time, CB or DB to SI 
Hold time, CB or DB to Sl 
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Error Detection Correction FAST 74F630, 74F634 


AC WAVEFORMS 


My i 


WF06564S 


WF0632NS 


Waveform 1. Waveform 2. Data Set-up And Hold Times 
DB To CB 
S,; To DEF, SEF Delays 
So To CB, DB 
So 
— Vou — 9.3V 3.5V 
CB, DB a tad 
raat VoL ss ae. 
WF06656S 
Waveform 3. 3-State Enable Time To HIGH Level Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From HIGH Level And Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Error Detection Correction FAST 74F630, 74F634 


TEST CIRCUITS AND 
WAVEFORMS 


90% 


NEGATIVE 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10% 


WF06460S 


WF06450S 


Vu = 1.5V 
Test Circuit For Open Collector Input Pulse Definition 
Outputs ('F631) 


vec INPUT PULSE REQUIREMENTS 


Amplitude | Rep. Rate | Pulse Width try 
[vr [gov [| twiz [stone | 2sns | 26ns 


_| FAMILY 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs ('F630) 


SWITCH POSITION 


open 


closed 


open 
closed 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 

C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zoyt 

of pulse generators. 
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FEATURES 

® Hign wnpeaance NrN Dase inputs 
for reduced loading (70uA in 
HIGH and LOW states) 

® ideal for applications which 
require high output drive and 
minimal bus loading 

® inverting version of 'F245 

® Octal bidirectional bus interface 

® 3-State bufier outputs sink 64mA 
and source 15mA 


DESCRIPTION 

The 'F640 is an ocial transceiver featur- 
ing inverting 3-State bus-compatible out- 
puts in both send and receive directions. 


The B, — Bg outputs are capable of sink- 
ing 64mA and sourcing 15mA, providing 
very good capacitive drive characteris- 
tics. 


These octai bus transceivers are de- 
signed for asynchronous two-way com- 
munication between data busses. 


PIN CONFIGURATION 
aaa aes 


TOP VIEW 


€D07610S 
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PAST 74-640 
Trarscalver 


Octai Bus Transceiver, Inverting (3-State) 
Product Specification 


YDE | TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


DELAY (TOTAL) 


74F640 3.5ns 78mA 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


N74F640N 


N74F640D 


| PACKAGES 


Plastic DIP 
Plastic SOL-20 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


[INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) LOAD VALUE 
RINS PESCuIPTION HIGH/LOW HIGH/LOW 


_— _ Output enable 


A; ~— Ag Data outputs 150/40 3mMA/24mMA 
Data outputs 750/106.7 15mA/64mA 
NOTE 


1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


23 45 6 7 8 8 


Ay Ag Ay As Ag Ay Ag 


B, B, Bs B, Bs Bg B, Bg 


18 #17: «1«15«14«13«~«12«~=CiédM 


LS09350S 


Voc = Pin 20 £.$09360S 


GND = Pin 10 


6-555 853-0381 80218 


Signetics Logic Products Product Specification 


Transceiver FAST 74F640 


LOGIC DIAGRAM FUNCTION TABLE 


OUTPUTS 


us B data to Bus A 
us A data to Bus B 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

Bg (Z) = HIGH impedance state 


LDO3850S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


74F 
Supply voltage -0.5 to +7.0 V 


Input voltage -0.5 to +7.0 


Voltage applied to output in HIGH output state 


RECOMMENDED OPERATING CONDITIONS 


74F 
PARAMETER UNIT 
| min | Nom | Max | 
Vin HIGH-level input voltage = 2 ae 


Vit LOW-level input voltage 


lik Input clamp current 


lou HIGH-level output current 
LOW-level output current 


lou 
° 
Ta Operating free-air temperature 
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Transceiver FAST 74F640 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F640 
PARAMETER TEST CONDITIONS! in | 


UNIT 
Typ? | Max 
= +10%V V 
Ay — Ag 7 loy = -3mA = as 
B;-—Bg Vcc = MIN, + 5%Voc a7 3.4 V 
| Vou HIGH-level output voltage Vit = MAX, = 
Vin = MIN £10%Voc 2.0 V 
B,-— Bg lon =-15mA a nf 
+ 5%Vcc 2.0 V 
: sie +10%Vcc 0.35 0.50 V 
= OL = «4M = : eas ie 
Vcc = MIN, + 5%Voc 0.35 | 0.50 V 
LOW-level output voltage Vit = MAX, ae Se 
Vig = MIN lo, = 48mA +10%Voc 0.40 0.55 V 
lo, = 64mMA + 5%Voc 0.40 0.55 V 
Input clamp voltage Voc = MIN, |) = Ix -0.73 —1.2 V 
maximum input voltage = — a: sara 
Voc = 0.0V, V; = 7.0V 100 pA 


HIGH-level input current Voc = MAX, V| = 2.7V 


LOW-level input current ce TR Voc = MAX, V; = 0.5V rs —40 yA 


liy+  Off-state current 2 = = 

lozH HIGH-level voltage applied VG MUNG Milk MES oN eee 

i+  Off-state current 2 

loz, LOW-level voltage applied Mere MIS s MAE AMIN [srs ORO 
Short-circuit Voc = MAX 


T/R = A,—Ag = 4.5V; OE = GND 66 85 mA 


lcc Supply current (total) Voc = MAX! OE = T/R = B; - Bg = GND 
OE = 4.5V: T/R =B,-Bg = GND 78 102 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F640 
a2 Ta =0 to +70°C 
_ Vcc = +5.0V 
PARAMETER TEST CONDITIONS eel + 10% 
= C,. = 50pF 
R, = 5002 


teLH Propagation delay 
tPHL An to Bp; Bn to An 


Waveform 1 


tpzy Output enable time Waveform 2 
tez. to HIGH or LOW level Waveform 3 


tpuz Output disable time 
tpLz from HIGH or LOW level 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Transceiver FAST 74F640 


AC WAVEFORMS 


Vm 


7 'PHZ 7 Von -0.3V 
ov 
WF07545S 
WFO609NS 
Waveform 1. Propagation Delays For Waveform 2. 3-State Output Enable Time To HIGH Level 
A, To B, Or B, To Ay And Output Disable Time From HIGH Level 


3.5V 


L VoL + 0.3V 


WF0607HS 


Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vy = 1.5V. 


a LE ts NN er nnn ener stents npr A nee MER NR em Perm un anntrre /retn  A 


TEST CIRCUIT AND WAVEFORMS 


A RY tr ARN Pa A RATT A ie A RT LA RY NE RE EN EEE NR? 7 EYER eter eh et cmneREReTERAE \neeemnh Mert Aas 


NEGATIVE 
PULSE 


ITLH(th) = 


tTHE(t) —-« a 


90%" 


PULSE 
GENERATOR 


POSITIVE 
PULSE 


10%4 
WF06471S soeccmasea 


WF96450S 


Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 
SWITCH 


tpiz closed 


tez, closed 
All other open 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyt 

of pulse generators. 
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FEATURES 


® High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


® Octal bidirectional bus interface 


® Common Output Enable for both 
Transmit and Receive modes 

® Open-Coliector outputs sink 
64mA, 

2 'F641 Non-inverting 
"F642 inverting 


FUNCTION TABLE 'F641 
| INPUTS INPUTS/OUTPUTS 


tl 


INPUTS 


FUNCTION TABLE ‘F642 
aaa oT cee Oe 


INPUTS/OUTPUTS 


HIGH voltage level 
LOW voltage levei 


Ror 
toi wo 
eo 

(e) 

=, 

Qo 

£ 

Qa 


ee 


PIN CONFIGURATION 


CD04131S 
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FAST 74F641, 74F642 
Transceivers 


'F641 -- Octal Bus Transceiver with Common Output Enable, 
Non-Inverting (Open Collector) 

'F642 —- Octal Bus Transceiver with C 

Product Specification 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F 641 
74F642 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


N74F641N, N74F642N 
N74F641D, N74F642D 


PACKAGES 


Plastic DIP 
Plastic SOL-20 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


[INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
DESCRIPTION HIGH/LOW | HIGH/LOW 
Data inputs 1.0/0.033 20uA/20uA 


2.0/0.067 


40yuA/40uA 


40yA/40uA 


Transmit/receive input 


Common output enable 


input (active LOW) SLE 0G? 


*0C/33 *OC/20mA 
*OC/106.7 *OC/64mA 
NOTES: 


1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
2. “OC = Open Collector 


Data outputs 


Data outputs 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS03152S 


853-0383 80218 
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SRR ERD, RA 


Transceivers FAST 74F641, 74F642 


$7 AOR IME OR ELST ETO OBEE MEL EM DELO AME AIS OT NEE TEI TCE TOTES SOT AIEEE ATT SITIES ELON PLIES CTE LILI SIRT EIST ET AIO LEIS TEE TIRE ST TER TEE OEE" II AN LIE BIEN MS TERIAL LN, EN SST ANIA HORN IRTSES 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


"F642 "F642 "F642 


LROiB IES 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


Supply voltage -0.5 to +7.0 | Vv 


-0.5 to +7.0 


-30 to +5 


-0.5 to +Voc 


Input voltage 


Input current 


40 mA 
louT Current applied to output in LOW output state cca - See cinta, 
128 mA 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER we oon nae 


Supply voltage 


4.5 5.0 
HIGH-level input voltage 2.0 
LOW-level input voltage 5 
Input clamp current ~18 
HIGH-level output voltage 
LOW-level output current Se acs SEARS One 
Operating free-air temperature 0 | 
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Transceivers FAST 74F641, 74F642 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F641/74F642 
TEST CONDITIONS’ UNIT 


PARAMETER 


lon  HIGH-level output voltage 


Vo. LOW-level output voltage 


Input current at 
I maximum input 
voltage 


HIGH-level input 
current 


Supply current 
CC (total) 


A, = T/R = OF = 4.5V 
A, = T/R = 4.5V; OE = GND 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing !os, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F641 
Ta = +25°C Ta =0°C to +70°C 
Voc = +5.0V Voc = +5.0V + 10% 
PARAMETER TEST CONDITIONS Ci. = 50pF C. = 50pF UNIT 
R, = 5002 Ry = 500Q 


Min Typ Max Min Max 
eos a Wevetorm 2 he ee 
eas Waveform 2 - aes 
a oo : 

| 9.0 - 


teLy Propagation delay 9.0 10.5 12.5 
tpy. OE to Br WeNclonns 5.5 7.5 9.5 5.5 10.5 


a A rarer tiretnrwstnntentretientes enn amcsarearcmnnnctirseet tet 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Transceivers FAST 74-641, 74F642 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."') 


74F642 


Ta = + 25°C 
Vee = +5.0V 
C, = 50pF 
R,_ = 500Q 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 


PARAMETER 


TEST CONDITIONS 


tpLy Propagation delay 


tPHL An to By Waveform 1 
tPLH Propagation delay entre: 
tPHL B, to A, 

tPLH Propagation delay 

tPHL OE to An Waveform 3 
tPLH Propagation delay 

tery OE to B, Waveform 4 

NOTE: 


Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORM 


Ay or Bn An or Bn 


Br or Ay Bn or An Va Vea 
WF0601KS WFO606AS 
Waveform 1. Propagation Delay For Waveform 2. Propagation Delays For 


Ay To B, Or By, To Ap, (F642) A, To By, Or By To A, (F641) 


An or Bn An or Bn 


WF06052S WF06052S 


Waveform 3. Propagation Delay For Waveform 4. Propagation Delays For 
OE To A, Or B, Outputs ('F642) OE To A, Or B, Outputs ('F641) 
(B, Or A, Inputs In HIGH State). (B, Or A, Inputs in LOW State) 


NOTE: For all waveforms, Vy = 1.5V. 


August 26, 1985 -6-562 


Signetics Logic Products 


Product Specification 


Transceivers 


FAST 74F641, 74F642 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


WF06460S 


Test Circuit For Open-Collector Outputs 


DEFINITIONS 


R, = Load resistor to GND; see AC CHARACTERISTICS for value. 


C,, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyut 
of pulse generators. 
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90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


FAMILY 


6-563 


AMP (V) 


tTLH(t) + = 


tTHLI(th) 
AMP (V) 


OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Signetics 


Logic Products 


E 

High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


@ independent registers for A and 
B buses 


@ Multiplexed real-time and stored 
data 


® Choice of non-inverting and 
inverting data paths 


e 3-State outputs 


DESCRIPTION 


These devices consist of bus transceiver 
circuits with 3-State outputs, D-type flip- 
flops, and control circuitry arranged for 
multiplexed transmission of data directly 
from the input bus or from internal regis- 
ters. Data on the A or B bus will be 
clocked into the registers as the appro- 
priate clock pin goes to a HIGH logic 
level. Enable G and DIR pins are provid- 
ed to control the transceiver function. In 
the transceiver mode, data present at 
the high impedance port may be stored 
in either the A or B register or both. 


The Select (S) controls can multiplex 
stored and real-time (transparent mode) 
data. The DIR determines which bus will 
receive data when the Enable G is active 
(LOW). In the isolation mode (Enable G, 
HIGH), A data may be stored in the B 


PIN CONFIGURATION 


CD01930S 
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FAST 74F646, 74F648 
Transceivers /Registers 


‘F646 — Octal Transceiver/Register, Non-Inverting (3-State) 
'F648 — Octal Transceiver/Register, Inverting (3-State) 
Preliminary Specification 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F646 
74F648 


ORDERING CODE 
COMMERCIAL RANGE 


PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F646N, N74F648N 
Plastic SOL-24 N74F646D, N74F648D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 


HIGH/LOW | HIGH/LOW 
AyeAg. Bie Be A and B inputs 20uA/20pA 
Aca As, Bia Be 150/33.3 3mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


DESCRIPTION 


register and/or B data may be stored in 
the A register. 


one of the two buses, A or B, may be 
driven at a time. Figure 1 demonstrates 
the four fundamental bus-management 
functions that can be performed with the 
'F646 and 'F648. 


When an output function is disabled, the 
input function is still enabled and may be 
used to store and transmit data. Only 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


3 EN1 (BA) 


45678 91011 L__| 3 en2(aB) 


Ai A2 A3 A4 A5 A6 A7 A8& 


81 B2 B3 B4 B5 B6 B7 BS 


20 19 18 17 16 15 14 13 


LS08941S 


LSos960S 


Voc =Pin 24 
GND = Pin 12 
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Transceivers /Registers FAST 74F646, 74F648 


A EA A RENE A AG RE 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


‘F648 


3 EN1 (BA) 
3 EN2 (AB) 
G4 


A6 A7 A8& 


B1 B2 B3 B4 BS B6 B7 BB 


20 19 18 17 16 


18 14 13 


LS08941S 


CD01930S 
Voc = Pin 24 
GND = Pin 12 


REAL-TIME TRANSFER REAL-TIME TRANSFER STORAGE TRANSFER STORAGE DATA 
BUS B TO BUS A BUS A TO BUS B TO A OR B 


BUSA 
BUS B 
BUSA 
BUS B 
BUS B 
BUS A 


BUS B 


(3) (21) (1) (23) (2) (22) (3) (21) (1) (23) (2) (22) (3) (21) () (23) (2) (22) (3) (21) (4) (23) (2) (22) 
DIR G CPAB CPBA SAS SBA DIR G CPAB CPBA SAS SBA DIR G_CPAB CPBA SAS SBA DIR G CPAB CPBA SAS SBA 
H L X X X L H L X Xx L x Xx H t t Xx Xx L fe “Reena een. Xx 
H H x 

Figure 1 _| 


FUNCTION TABLE 
INPUTS 


‘F648, 'F649 


input inoue Isolation Isolation 
P . Store A and B data Store A and B data 


Outouk:h ineut Real time B data to A bus Real time B data to A bus 
‘ p Stored B data to A bus Stored B data to A bus 


Input Outatt Real time A data to B bus Real time A data to B bus 
i a Stored A data to B bus Stored A data to B bus 


*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins 
will be stored on every low-to-high transition on the clock inputs. 

H = high level X = irrelevant 

L = low level = low-to-high level transition 
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Transceivers /Registers FAST 74F646, 74F648 


LOGIC DIAGRAM 


TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS 
LD03530S LD03540S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


a 
a a 
or 
a 
[_ 


Vout Voltage applied to output in HIGH output state -0.5 to +Vcc 
lout Current applied to output in LOW output state fa 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply seas 


input clamp current 
HIGH-level output current 


a LOW-level output current 
Ta Operating free-air temperature 
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Transceivers /Registers FAST 74F646, 74F648 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F646, 'F648 


PARAMETER TEST CONDITIONS' : UNIT 
Voc = MIN, Vi, = MAX, +10%Voc 2.4 eee, i 
HIGH-level output voltage 
Voc = MIN, Vi, = MAX, + 10%Voc 
LOW-level output voltage ” ~ 
Input clamp voltage Voc = MIN, | = Ik -0.73 


Input current at 
maximum input voltage 
HIGH-level input current Voc = MAX, V = 2.7V 


LOW-level input current Voc = MAX, V; = 0.5V 


Voc = 0.0V, V) = 7.0V 100 


mM 


| 
nm 
ro) 
> 


Off-state output current, 
HIGH-level voltage applied 


Voc = MAX, Viq = MIN, Vo = 2.4V 


on 
A 
= 


Off-state output current, 


LOW-level voltage applied Ver MAS Minow vor ey 


l 
3) 
oO 

e 


aL ETT UT lee 


D 1 | r r 
a) . ; al-| [Slalale] | 


Short-circuit output current? Voc = MAX 


Rg 
> 


2 
oO 


8 
Supply current 
(total) 


| 

* 
on 
2 
ro) 
3 
> 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL. CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 
ae ene eer rome Me See ee eee ceeerterrars ee OR Se ee 
| 74F646, 'F648 


Ta = +25°C Ta =0°C to +70°C 


PARAMETER Seasons Vec = +5.0V Vec = +5.0V + 10% UNIT 
C. = 50pF, Ry, = 50022 C. = 50pF, R, = 50002 
Min Typ Max Min | Max | 
teLH Propagation delay Waveform 1 


tpHL CPBA or CPAB to A or B 


teLH Propagation delay Waveform 2, 3 
tpHL AorBtoBorA 


Waveform 2, 3 


teLH Propagation delay 
SBA or SAB to A or B 


cette NRA AR A A arnt, ent eee er re 


Waveform 2, 3 


Output enable time Waveform 

G to AorB Waveform 

Output enable time Waveform 4 

DIR to Aor B Waveform 5 n 
Output disable time Waveform 4 

GtoAorB Waveform 5 


a 


3 
” 


Output disable time Waveform 4 
DIR to A or B Waveform 5 


NOTE: 
Subtract 0.2ns from minimum values for SO package. \ 
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Transceivers /Registers 


AC SET-UP REQUIREMENTS 


TEST 


PARAMETER CONDITIONS 


ts(H) Set-up time, HIGH or LOW 
t,(L) A or B to CPBA or CPAB 


th(H) Hold time, HIGH or LOW 
th(L) A or B to CPBA or CPAB 


tw Clock pulse width 
AC WAVEFORMS 


CPBA or 
CPAB 


WFO0611AS 


Waveform 1. Clock To Bus Delays, Clock Pulse Width 


SBA or SAB 
~'PLH 
Vu AorB 


WFO665GS 


Waveform 3. Propaation Delay SELECT A/B To Output 
(Yn) (B Register Stored Data =L, CP =H) 


ae Vor + 0.3V 


WFO6652S 


Waveform 5. 3-State Enable Time To LOW Level 
And Disable Time From LOW Level 


Preliminary Specification 


FAST 74F646, 74F648 


74F646, 'F648 


=0°C to +70°C 
Veco = +5.0V + 10% 
C. = 50pF, Ry = 5002 


Ta = +25°C 
Vec = +5.0V 
C. = 50pF, R, = 50022 


SBA or SAB 


WF07549S 


Waveform 2. Propaation Delay SELECT A/B To 
Output (Y,) (A Register Stored Data =L, CP = H) 


,— Von 7 0.3V 


WF06632S 


Waveform 4. 3-State Enable Time To HIGH Level 
And Disable Time From HIGH Level 


CPBA or CPAB 


1/friax 


WF0632AS 


Waveform 6. Data and Select Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Transceivers /kegisiers FAST 74F646, 74F648 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 


t5 7.0V NEGATIVE 
PULSE 


OV 


zl 


PULSE me 5 : 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


ey ... 
WE0647 1 2 WEY See Se a eee oes a OV 


WF06450S 


SWITCH POSITION 


INPUT PULSE REQUIREMENTS 


eo. _ ee A Amplitude | Rep. Rate | Pulse Width 
tp, z closed f 
tpz,. closed 


Ali other open 


DEFINITIONS 
R, = Load resistor; see AC CHARACTZRISTICS for value. 
C,, = Load capacitance iiclhides jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 


Vm = 1.5V 
Test Civiuit For 3-Siate Outputs Input Pulse Definition 
| 
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High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


e Independent registers for A and 
B buses 


e Multiplexed real-time and stored 
data 


e Choice of non-inverting and 
inverting data paths 


e Open-collector outputs 


DESCRIPTION 


These devices consist of bus transceiver 
circuits with Open-Collector outputs, D- 
type flip-flops, and control circuitry ar- 
ranged for multiplexed transmission of 
data directly from the input bus or from 
the internal registers. Data on the A or B 
bus will be clocked into the registers as 
the appropriate clock pin goes to HIGH 
logic level. Enable G and DIR pins are 
provided to control the transceiver func- 
tion. In the transceiver mode, data pres- 
ent at the high impedance port may be 
stored in either the A or B register or 
both. 


The Select (S) controls can multiplex 
stored and real-time (transparent mode) 
data. The DIR determines which bus will 
receive data when the Enable G is active 
(LOW). In the isolation mode (Enable G, 
HIGH), A data may be stored in the B 


PIN CONFIGURATION 


CD01930S 
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Transceivers /Registers 


'F647 — Octal Transceiver/Register, Non-Inverting (Open-Collector) 
'F649 — Octal Transceiver/Register, Inverting (Open 


Preliminary Specification 


DELAY 


7.5ns_ 
7.5ns 


74F647 
74F649 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Plastic SOL-24 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS 


A; —Ag, By - Bg 


A and B inputs 


CPAB, CPBA 
SAB, SBA 
DIR, G 


A;—Ag, By -Bg 
NOTE: 


A and B outputs 


TYPICAL PROPAGATION 


Veco = 5V +10%; Tag =0°C to +70°C 


DESCRIPTION 


Clock pulse inputs 
Transmit/Receive input 
Output enabie inputs 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


COMMERCIAL RANGE 


N74F647N, N74F649N 
N74F647D, N74F649D 


74F(U.L.) | LOAD VALUE 
HIGH/LOW | HIGH/LOW 
20uA/20uA 
1.0/0.033 
20uA/20uA 
4.0/0.033 | 20uA/20pA 
150/33.3. | 3mA/20mA 


One (1.0) FAST Unit Load is defined as: 20yA in the HIGH state and 0.6mA in the LOW state. 


register and/or B data may be stored in 
the A register. 


When an output function is disabled, the 
input function is still enabled and may be 
used to store and transmit data. Only 


LOGIC SYMBOL 


45 6 7 8&8 § 10 11 


"AT AZ AS A4 AS AG A7 AB | 


B1 B2 63 B4 BS BG B7 BS | 


UJ 


20 19 18 17 16 15 14 13 


LS08941S 


Voc =Pin 24 
GND = Pin 12 


one of the two buses, A or B, may be 
driven at a time. Figure 1 demonstrates 
the four fundamental bus-management 
functions that can be performed with the 
'F647, and 'F649. 


Signetics Logic Products 


Transceivers /Registers 


PIN CONFIGURATION 


REAL-TIME TRANSFER 
BUS B TO BUS A 


(3) (21) (4) (23) (2) (22) (3) (27) (1) (23) (2) (22) (3) (21) (4) (23) (2) (22) (3) (21) (1) (23) (2) (22) 
DIR G CPAB CPBA SAS_ SBA DIR G  CPAB CPBA SAS SBA DIR G  CPAB CPBA SAS SBA DIR G CPAB CPBA SAS SBA 
H L x Xx xX L H L x Xx L X xX H t f Xx X L. x Xx 

H L Horl Hork H X 


pin | cpAB | CPBA | SAB ‘F647 ‘F649 
leit aus Isolation 
: p Store A and B data 
Oniout apt Real time B data to A bus 
P p Stored B data to A bus 


REAL-TIME TRANSFER 
BUS A TO BUS B 


BUS A 


Preliminary Specification 


FAST 74F647, 74-649 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


4 5 67 8 9 10 11 


Al A2 A3 A4 AS AG AT AB 


B3 B4 BS B6 B7 BB 


20 19 18 17 16 15 14 13 


LS0ag41S 


Voc = Pin 24 LS08990S 
GND = Pin 12 


TRANSFER STORAGE DATA 
TO A ORB 


STORAGE 


BUS B 
BUS A 
BUS B 


Figure 1 


DATA 1/0* OPERATION OR FUNCTION 


Isolation 

Store A and B data 

Real time B data to A bus 

Stored B data to A bus 
out? NOUR Real time A data to B bus Real time A data to B bus 

e p Stored A data to B bus Stored A data to B bus 


*The data output functions may b« enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., data at the bus pins 
will be stored on every low-to-nigh transition on the clock inputs. 


H = high level X = irrelevant 


L = low level 


February 1986 


T = low-to-high level transition 
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Transceivers /Registers FAST 74F647, 74F649 


LOGIC DIAGRAM 


TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS 
LDO03530S LD03540S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


—-0.5 to +7.0 V 


-0.5 to +7.0 


lin Input current ~30 to +5 


Vout | Voltage applied to output in HIGH output state . -0.5 to Vcc V 
lout Current applied to output in LOW output state mA 
Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


Input voltage 


> 


74F 
PARAMETER UNIT 


yp 
5.0 


Supply voltage 4.5 


Be 
o|§ 
OV | 3 


HIGH-level input voltage 


LOW-level input voltage 


; 


~18 


3 
> 


Input clamp current 
HIGH-level output voltage 


LOW-level output current 


Nm 
© 
oO;1fia 
“ 


Operating free-air temperature 
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Transceivers /Registers FAST 747647, 74F649 


csemaemimmiiae ith enmecoceananic yr enectanereneete desaaasiieemenrintammn ch Mininaeinin omer beciemnashinnmmenenetiie eaetieam iad emmeent tie ea ert heen enn ec TOT Te CEP RTT eo 


DC ELECTRICAL CHARACTERISTICS (Gver recommended operating free-air temperature range unless otherwise noted.) 


S f 
74F647, 'F649 
PARAMETER TEST CONDITIONS! = — 
Min 
== ile m 
lOH HIGH-level output current Voc = MIN, Vip = MAX, Vig = MIN, Voy = MAX 
Ven = MIN. Va = C +10%Vec 
VoL LOW-level output voltage ame pie a pias Sela Se 
alk Vin = MIN, lop = MAX + 5%Voc 
Vik Input clamp voltage Voc = MIN, |= lik 
poe 
Input current at 7 — 
J maximum input voltage NC = Ora 0 
ly HIGH-level input current Voc = MAX, V| = 2.7V 
Nie LOW-level input current Voc = MAX, V, = 0.5V 
Supply current ICCH ; 
loc ei — Voc = MAX 
loc 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recornmended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 292, "Testing and Specifying FAST Logic."’) 


74F647, 'F649 


Ta =O°C to +70°C 


e TEST 
PARAMETER : Veo = +5.0V +10% UNIT 
Peel 4 
CONDITIONS C= 50pF, Ry = 5002 
Propagation delay Waveform 1 
CPBA or CPAB to A or B ns : 


Propagation delay | Waveform 2, 3 


AorBtoBorA 


Waveform 4, 5 


Propagation delay 


SBA or SAB to A or B ns 
ne += - | 

Propagation delay Waveform 4, 5 

SBA or SAB to A or B a ij ns | 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


74F647, 'F649 


TEST Ta = +25°C Ta =O0°C to +70°C 
PARAMETER CONDITIONS Veco = +5.0V Veco =+5.0V +10% UNIT 
; C. = 50pF, R, = 5002 C, = 50pF, R, = 5002 
Typ Max Min Max 
( Set-up time, HIGH or LOW 
t,(L) A or B to CPBA or CPAB Waveform 4 ns 
ty(H) Hold time, HIGH or LOW 

th{L) A or B to CPBA or CPAB Waveform 4 ns 
Clock pulse width Waveform 1 ns 
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Transceivers /Registers FAST 74F647, 74F649 


AC WAVEFORMS 


CPBA or 
CPAB 


SBA or SAB 


WF07549S 
WF0611AS 


Waveform 1. Clock To Bus Delays, Clock Pulse Width Waveform 2. Progation Delay SELECT A/B To Output (Y,,) 
(A Register Stored Data=L, CP =H) 


soe pe AMT. 


tht) 


AorB SBA or SAB 


CPBA or CPAB 
BorA 


WFO605GS 
WF0632AS 
Waveform 3. Progation Delay SELECT A/B To Output (Y,) Waveform 4. Data And Select Set-up And Hold Times 
(B Register Stored Data =L, CP = H) 


NOTE: For all waveforms, Viy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


vec 7.0V 
O O 
NEGATIVE 
PULSE 
OV 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


OV 


WF06450S 


WF06460S 


Vu = 1.5V 
Test Circuit For Open Collector Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 


R, = Load resistor; see AC CHARACTERISTICS for value. FAMILY 

C, = Load capacitance includes jig and probe capacitance; | Amplitude | Rep. Rate | Pulse Width | trun | trae | 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zour 74F 3. | 30v | | MHz | 2.5ns | 2.5ns | 2.6ns | 5ns 


of pulse generators. 
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FAST 74F694, /4F652, 
74F653, 74F654 

Transceivers /Regisiervs 

'F651/'F652 Octal Transceivers/Registers, iNV/NINV (3-State) 


'F653/'F654 Octal Transceivers/Registers, INV/NINV (O.C.) 
Preliminary Specification 


Logic Products 


FEATURES | TYPICAL PROPAGATION Y¥YPICAL SUPPLY CURRENT 


® High impedance NPN base inputs TYPE DELAY (TOTAL) 
for reduced loading (20uA in 
HIGH and LOW states) 74F651 12ns o6mA 


® independent registers for A and 74F652 65mA 
® Multiplexed reai-time and stored 74F654 65mA 
data "= 


® Choice of non-inverting and ORDERING CODE 
inverting data paths 
‘F651, 'F653 inverting 
"F652, ‘F654 Non-inverting 


® Choice of 3-State or Open- 
Collector outputs to A bus 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 
N74F651N, N74F652N, N74F653N, N74F654N 


N74F651D, N74F652D, N74F653D, N74F654D 


PACKAGES 


Plastic DIP 


Plastic SOL-24 


'F651, 'F652 3-State NOTES: 

'F653, 'F654 (Bo ~B,) 3-State 1. SO package is surface-mounted micro-miniature DIP. 

‘ as 0 7 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
F653, 'F654 (Ag- A7) Open- Data Manual. 

Geollector 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


cereal 74F(U.L.) | LOAD VALUE | 
DESCRIPTION is DESCRIPTION HIGH/LOW HIGH/LOW 


These devices consist of bus transceiver 


circuits with D-type flip-flops, and control [0747 Bo- 87 a ae inputs 0088 OND EEN. 
circuitry arranged for multipiexed trans- | CPAB, CPBA Clock inputs — 1/0.033 20pA/20uA 


mission of data directly irom the input | SAB, SBA Select inputs | 1/0,033 20uA/20uA 
pus" OF WOM neal Tegistors.. Data on OEAB, OEBA Output enable inputs 1/0.033 20pA/20uA 


the A or B bus will be clocked into the 


registers as the appropriate clock pin | ‘F651 A outputs —___|__ 180/40 3mA/24mA 
goes to HIGH logic level. Output Enable 'F652 B outputs 750/106.7 15mA/64mA 
pins (OEAB, OEBA) are provided to = i 
control the transceiver function. ‘F653 A outputs 0cr/40 TomA/24mA 
F654 Bo - B7 B outputs 750/106.7 15mA/64mA 
NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATIC LOGIC SYMBOL 


'F651/'F653 'F652/'F654 


cpas (7) #4) Veo 
sap [2] (2) CPBA 
ceas (3) 123] sa 


45678 9 0 ti 456789 0 


: = Ag Ay Ay Ay Ay As Ag A 
Ag | au By j 4 ! 
A [7 6, a- : a : 
Es 23 — 21 23 « Pa] 


| By 


aaa SOE PU TR CAT 
; ia y > 4 
GCOSSSG6G6S 
A fs ih . $3 


[ Bo B Be By By By By 6, | 


20 19 18 17 16 15 14 8 20 19 18 17 16 15 14 43 


TOP VIEW 


L$09830S 


LS09840S 


C007990S 


ee nee 
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LCR RIOTS ONE 


Transceivers /Registers FAST 74F6541, 74F652, 74F653, 74F654 


NP 7 ERNST SARC CTS OPN 


1.OGIC SYMBOL (IEEE/IEC) 


Poms evar tha tana Steen beni aes AL SSM EI Ange CaCT Ate A OS scmeti | manana tami | ee mnTCReNRt A RL et A Snt taen  et RAR eRT Ne ant ar mn Ant An oR iy etn am Pema nha “hehe ante nt Arenas rite? 4 nn emma ahr AO mAMRRT 


F651 ‘F652 


21 


| : 
| omg §=6EN1 (BA) 


i oe EN2(AB) 
> Ga 


G@ 

a 
mim 
Z2z 
wa 
a 
Ze 


23 
22 


DD fs 


i 
: 
| 
| 
H 
i 
i 


> 
ae 
a4 
Ol an 
ras 
~N 
Vv 
Vv 
Ls 


- —_ 
N“ @ 
NN fo) 
if 
= ~ 
N“ eo 


_ 
oe 
a 
~ 
© 


| 
| 
| 


; 
| 
{ 


LS09790S LsogsouS 


"F653 "F654 
EN1(BA) 
EN2 (AB) 


: , 1 
2 a 

nd eee = =f EN1 (BA) 
: : . : } EN2 (AB) 
L | . 20 
| , 19 
bes | , nee 18 

: ce ieee 17 
| i - = : = 16 
} = | | 15 | 
| 3 : “| - 4 
: — 13 
| e | 
LS09810S : LS09820S 
i 
i i Pa Ta ey cin ey Yaa mac a GS oa Ee Oe es 
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Transceivers /Registers 


In the transceiver mode, data present at the 
high impedance port may be stored in either 
the A or B registor or both. 


The select (SAB, SBA) controls can multiplex 
stored and real-time. 


The examples in Figure 1 demonstrate the 
four fundamental bus-management functions 


REAL-TIME TRANSFER 
BUS B TO BUS A 


BUSA 
BUS B 
BUS A 


OEAB OEBA CPAB CPBA SAB SBA 


REAL-TIME TRANSFER 
BUS A TO BUS B 


OEAB OEBA CPAB CPBA SAB SBA 


FAST 74F654, 


that can be performed with the octal bus 
transceivers and receivers. 


Data on the A or B data bus, or both can be 
stored in the internal D flip-flops by LOW-to- 
HIGH transitions at the appropriate Clock 
inputs (CPAB or CPBA) regardless of the 
Select or Output Enable inputs. When SAB 


STORAGE 


BUS B 
BUSA 


BUS B 


OEAB OCEBA CPAB CPBA SAB SBA 


Preliminary Specification 


74F652, 74F653, 74F654 


and SBA are in the real time transfer mode, it 
is also possible to store data without using 
the internal D flip-flops by simultaneously 
enabling OEAB and OEBA. In this configura- 
tion each output reinforces its input. Thus 
when all other data sources to the two sets of 
bus lines are at high impedance, each set of 
bus lines will remain at its last state. 


TRANSFER STORAGE DATA 
TO A OR B 


BUSA 
BUS B 


OEAB OEBA CPAB CPBA SAB SBA 


L L X Xx X L H H X x L Xx Xx H t x x H L  HorL HorL H X 
L Xx x t x Xx 
L H t t x X 
Figure 1 
FUNCTION TABLE 
INPUTS INPUTS/OUTPUTS' OPERATING MODE 
OEAB | OEBA CPAB CPBA Ao thru A7 Bo thru By ‘F651, 'F653 
L. HorLl Hor Ll Isolation 
L t Store A and B data 
X HorLl Input Not specified Store A, Hold B 
H Output Store A in both registers 


Hork 


x< 
rm 


H or 


x< 


= fefelele|-fef= ; a 


x< 


H or L 


x< 


H orl 


rc 


H or 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

7 = LOW-to-HIGH clock transition 
NOTE: 


Not specified 


Output Input 
Input Output 


Output 


Real-time B data to A bus 
Store B data to A bus 
Real-time A Data to B Bus 
Stored A data to B bus 


Stored A data to B bus and 
Stored B data to A bus 


lox 


1. The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data at the bus 
pins will be stored on every LOW-to-HIGH transition on the clock inputs. 
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Transceivers /Registers FAST 74F651, 74F652, 74F653, 74F654 
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FUNCTION TABLE 


INPUTS 


INPUTS/OUTPUTS'! 


OPERATING MODE 


"F652, 'F654 


Isolation 


Ao thru A7 By thru B; 


Store A and B data 
Hold A, Store B 


Input 


Not specified 


EE 


Output Store B in both registers 


H 
Not specified Input Store A, Hold B 

L Output Input Store A in both registers 

‘3 Real-time B data to A bus 
Output Input Ss RCAEEE 

L Store B data to A bus 

H H Real-time A data to B bus 
Input Output ai aac aeaean 

H H or L Stored A data to B bus 

7 L bord: Output Output Stored A data to B bus and 


stored B data to A bus 


H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
T = LOW-to-HIGH clock transition 
NOTE: 
1. The data output functions may be enabled or disabled by various signals at OEAB or OEBA inputs. Data input functions are always enabled, i.e., data 
at the bus pins will be stored on every LOW-to-HIGH transition on the clock inputs. 


LOGIC DIAGRAM 


'F651/'F653 'F652/'F654 


(20) 


TO 7 OTHER CHANNELS TO 7 OTHER CHANNELS 


LD04090S Lpo4080S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the ee free-air temperature range.) 


PARAMETER UNIT 


Supply voltage -0.5 to +7.0 
Input voltage -0.5 to +7.0 a a 


Input current -30 to +5 


a 
oe = a Ma 
c 


RECOMMENDED OPERATING CONDITIONS FOR 'F651 AND 'F652 
ee Tow 
PARAMETER win | Nom | Max | UNIT 


Voc Supply voltage : 5 


Vin HIGH-level input voltage p20 is he 
tf oe | 
Pt 8 | 


lout Current applied to output in LOW output state 


VIL LOW-level input voltage 


lik Input clamp current -18 


lou HIGH-level output current 


lot LOW-level output current 


ite) Caco am 
ae See 
a aaa eee 
ae ae ae 
cee eee 


Ta Operating free-air temperature 


PARAMETER 


Voc Supply voltage 


Vin HIGH-level input voltage 


Vit LOW-level input voltage 
lik Input clamp current 
VoH HIGH-level output voltage 


lou HIGH-level output current 
lo LOW-level output current 


Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS Except Ap-A7 of 74F653 and 74F654 (Over recommended operating free-air 
temperature range unless otherwise noted.) 


74F651, 74F652 
74F653 (Bo - B7) 


PARAMETER TEST CONDITIONS' 74F654 (Bo - Bz) 


£10%Voc : 
lon = -3mA 


lon = -15mMA 
: lo. = 48mA }+10%Voc ae 
VoL LOW-level output voltage fo 


Min | Typ? | Max 


Vou HIGH-level output voltage 


a) 
a 
on 

le 


iN 
oO 
on 
5 


Vik Input clamp voltage Voc = MIN, | = lik 
Input current eee Voc = 0.0V, V; = 7.0V 
at maximum : 
input voltage Ao - A7, Bo - B7 Voc = 5.5V, V; = 0.5V 
HIGH-level SAB, SBA i - 

IH input current OEAB, OEBA Yogi at 

A 


LOW-level SAB, SB n 7 
input current OEAB, OEBA Voc = MAX, V; = 0.5V 
Off-state output current, 


HIGH-level voltage applied 


| 

Oo; : ¢ : 
~“ 

2) 

—_ 

IN) 


Veco = MAX, Viy= MIN, V) = 2.7V 


Off-state output current 


LOW-level voltage applied Vcc = MAX, Vin = MIN, V) = 0.5V 


-70 pA 


Short-circuit 


output current? ~ 150 


oO 
De) 
3 

> 


a 
a 
ros) 
=. 
> 


Oo 
N 
3 
> 


3 
> 


oO 
© 
S 

> 


3 
> 


Supply current 
Oe (total) 


3 
> 


> 


> 


> 


3 
> 


>| > 


< 
Q 
O 
i 
= 
> 
x 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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DC ELECTRICAL CHARACTERISTICS Except Ap- Az of 74F653 and 74F654 (Over recommended operating free-air 


temperature range unless otherwise noted.) 


74F651, 74F652 
PARAMETER TEST CONDITIONS’ 74F653, 74F654 UNIT 


_ jin | typ? | Max 
Supply current To sae dk 
i ee es ae 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


DC ELECTRICAL CHARACTERISTICS for A ports of 74F653 and 74F654 (Over recommended operating for free-air 


temperature range unless otherwise noted.) 


UNIT 


IOH HIGH-level output current ; Voc = MIN, Vit = MAX, Viq = MIN, Von = MAX 


= 


74F653, 74F654 
PARAMETER TEST CONDITIONS! A PORTS ONLY 


Voc = MIN, Vit = MAX, +10%Voec 


Vou LOW-level output voltage 


Vi = MIN, lo. = MAX +5%Voc 


Input clamp voltage Voc = MIN, | = ix 


Input current at maximum Voc = 0.0V, V) = 7.0V 
input voltage 


Typ? 
op 
Lee ale 
rors 
| 75 | 


HIGH-level input current Voc = MAX, V; = 27V2~™ 
LOW-level input current Voc = MAX, V; = 0.5V 
loc Supply current (total) Voc = MAX 
CCL 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 


V 

V 

V 
LA 
LA 
UA 
mA 
mA 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifing FAST Logic."') 


74F651, 74F652 


Ta =+25°C Ta =0°C to +70°C 
TEST Veco = +5.0V +10% 


PARAMETER CONDITIONS 


fuax Maximum clock frequency 
tpLy Propagation delay 

tpy,  CPBA or CPAB to A, or Br Waveform 1 

tpLH Propagation delay 

tpH. A or B to By orA, Waveform 2, 3 


teLy Propagation delay Waveform 2, 3 
trey SBA or SAB to A, or Bn (A or B =HIGH) 
teLy Propagation delay Waveform 2, 3 
teu SBA or SAB to A, or Br (A or B=LOW) 
tpzy Output enable time Waveform 5 
tpz, OEBA to A, Waveform 6 
tpyz. Output disable time Waveform 5 
tpLz OEBA to An Waveform 6 
tpz4 Output enable time Waveform 5 
tpz- OEAB to B, Waveform 6 
tpyz Output disable time Waveform 5 
tpLz OEAB to By Waveform 6 


NOTE: 
1. Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta = +25°C Ta =0°C to +70°C 
TEST Vec = + 5.0V Vcc = +5.0V +10% 
Pare CONDITIONS C. = 50pF 


t,(H) Set-up time, HIGH or LOW 

t.(L) A, or B, to CPBA or CPAB Waveform 4 
th(H) Hold time, HIGH or LOW 

th(L) . A, or B, to CPBA or CPAB Waveform 4 
tw(H) CPAB, CPBA pulse width 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ‘Testing and Specifying FAST Logic."’) 


74F653, 74F654 


Ta =0 to +70°C 


- A ee - Voc = +5.0V 
PARAMETER TEST CONDITIONS See + 10% UNIT 
A, = 50002 CL SUPE 
t R, = 5002 


fuax Maximum clock frequency Waveform 1 


teLH Propagation delay 
tpy,  CPBA or CPAB to A, or By 


teLy Propagation delay 
tpHL A, or By, to By, or A, 


tpLH Propagation delay Waveform 2, 3 
teyL SBA or SAB to A, or By, (A or B = HIGH) 


teiy Propagation delay Waveform 2, 3 
teHL SBA or SAB tc A, or Br (A or B=LOW) 


Waveform 14 


Waveform 2, 3 


tpLy Propagation delay 


tere OEBA to An Waveform 3 
tpLy Propagation delay , eee 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


olan hi aren naernrmemetsse intanntinind sini estan Remnte ain tthe ten artrntentnt—itstn Aenean tims et NaI OF sittin ne onenc rea ceethy hae att Se etter ener ener remem eevee pe en RR ET re os 


74F653, 74F654 


Ta =0 to +70°C 
Voc = +5.0V 


PARAMETER ‘TEST CONDITIONS + 10% UNIT 
C, = 50pF 
Ry = 5002 
~t(H) Set-up time, HIGH or LOWt—‘LSC*# 7 ; 
A, or B, to CPBA or CPAB yavelonnie fi 
th(H) Hold time, HIGH or LOW 
tr(L) A, of B, to CPBA or CPAB version ne 
tw(H) CPAB, CPBA pulse width 
ty(L) HIGH or LOW Waveform 1 ns 
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AC WAVEFORMS 


- CPBA or 
CPAB 


An or By 
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WF0611FS 


Waveform 1. Clock To Output Delays, Clock Pulse Width 


Any or Bn SBA or SAB 


Bn or An An or Br 
WFO6O5IS 


Waveform 3. Propagation Delay Data And Select To 
Outputs (An Or Bn = LOW) 


OEAB, OEBA 


An or Bn 


CPBA or CPAB 


,~ Von -~ 0.3V 


ov 


WF06633S 


Waveform 5. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 


NOTE: For all waveforms, Vy ='1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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OEAB, OEBA 


An or Bn 


Bn or An An or Bn 


WFO0754FS 


Waveform 2. Propagation Delay Data And Select To 
Outputs (An Or Bn = HIGH) 


WF0632GS 


Waveform 4. Data Set-up And Hold Times 


An or Bn 


WF06653S 


Waveform 6. 3-State Output Enable Time To LOW Level 


And Output Disable Time From LOW Level 
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TEST CIRCUIT AND WAVEFORMS 


to 7.0v 


VouT 


PULSE 
GENERATOR 


WF 6481S 


Test Circuit For 3-State And Open 
Collector (OC) Outputs 


SWITCH POSITION 


TEST SWITCH 
teiz, tpzi closed 
OC | closed 
All other open 
DEFINITIONS 


R, = Load resistor; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zoyrt 
of pulse generators. 
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amr £4 


FAST 


90% 


NEGATIVE 
PULSE 


POSITIVE 
PULSE 


10% 


Vy = 1.5V 


Input Pulse Definition 


FAMILY 


500ns 


6-585 


74F651, 74F652, 74F653, 74F654 


RAR NT A lt CAR OR Ha Lr PRN 


Rep. Rate | Pulse cel tron | tron : 


2.5ns | 2.5. | 


Preliminary Specificn ics: 


1 SAE NN CANNEL MIL 


Signefics 


Logic Products 


FEATURES 

e Significantly improved AC 
performance over 'F655 and 
"F656 


e High impedance NPN base input 
for reduced loading (20yA in 
HIGH and LOW states) 

e Ideal in applications where high 
output drive and light bus 
loading are required (lj, is 20uA 
vs FAST std of 600,A) 

@ 'F655A combines 'F240 and ‘F280 
functions in one package 

© 'F656A combines 'F244 and 
"F280A functions in one package 

© 'F655A Inverting 
"F656A Non-inverting 

e 3-Siate outputs sink 64mA 

e Inputs source 15mA 

e 24-pin plastic Slim DIP (300mil) 
package 

e inputs on one side and outputs 
on the other side simplify PC 
board layout 

e Combined functions reduce part 
count and enhance system 
performance 


DESCRIPTION 


The 'F655A and 'F656A are octal buf- 
fers and line drivers with parity genera- 
tion/checking designed to be employed 
aS memory address drivers, clock driv- 
ers and bus-oriented transmitters/re- 
ceivers. These parts include parity gen- 
erator/checker to improve PC board 
density. 
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Buffers /Drivers 


Octal Buffer/Line Driver with Parity 
('F655A — inverting 3-State) 

('F656A — Non-inverting 3-State) 
Product Specification 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F655A 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Plastic SOL-24 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


COMMERCIAL RANGE 
Veco = 5V + 10%; Ta =0°C to +70°C 


N74F655AN, N74F656AN 
N74F655AD, N74F656AD 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 


20pA/20pA 
20nA/20nA | 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
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PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
'F655A 


"F655A "F655A 


2K 


3, 5, 6, 7, 8 (EVEN) 
9, 10, 11, 12 


3, 5, 6, 7, 8 (ODD) 
9, 10, 11, 12 


20 19 18 
LS10340S 


CD08061S 


Ne eee eee eee TRCN ee 


PIN CONFIGURATION LOGIC SYMBOL 
"F656A "F6E56A 


2K 
3, 5, 6, 7, 8 [EVEN] 
9, 10, 11, 12 


3, 5, 6, 7, 8 [(ODD} 
9, 10, 11, 12 


16 15 14 


LS10330S 


CD08071S 


1_$10320S 
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Buffers /Drivers FAST 74F655A, 74F656A 


LOGIC DIAGRAM FOR 'F655A 
(Non-inverting For 'F656A) 


PI (3) 


Lg (21) 
Lg (22) 
1g (4) aaa el ¥o'(28) 
nes) HL P>d ee ek eee een ee ee — ¥4"(19) 
2 (6) | | S oe Y2'(18) 
'3 7) il eae _ ¥3'(17) 
eh || So Y4'(16) 
pct | ose oes Ys (15) 
Ig (18) 3 ee Ye 
ed SS _ = ¥7'(13) 
OE; (1) 
OE2 (23) oe = 
OE; (2) _ 
LD04201S 
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FUNCTION TABLES 


DATA OUTPUTS 


INPUTS 


PARITY 
role OUTPUTS 
Number of inputs 
EVEN —0, 2, 4, 6, 8 
Any OE =HIGH (Z) 


petejetet we fot | 
L L L 


L 
H 


H = HIGH voltage level 
L=LOW voltage level 

X = Don't care 

(Z) = High impedance state 
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FAST 74F655A, 74F656A 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


Voc Supply voltage 
IN 
lin 


Input current 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 

Vin HIGH-level input voltage 
VIL LOW-level input voltage 
lik Input clamp current 


HIGH-level output current 


lOH 
LOW-level output current 


Operating free-air temperature 
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V Input voltage -0.5 to +7.0 


| 


Se - 
5 


74F 
ee 


—-30 to +5 


0 to 70 


= oe ae oe 
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Buffers /Drivers FAST 74F655A, 74F656A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F655A, 'F656A 
PARAMETER TEST CONDITIONS' 


+ 5%Vog 


Lae 4 
Vou HIGH-level output voltage Vit = MAX, 
Vin = MIN Ar 10%Vcc 2.0 
lon =-15mA 
lo = 48mA +10%Voc 


wo 
oo 


jo) 
jo) 
E 
I 
NO : 
jo) 


VoL LOW-level output voltage 


Vik Input clamp voltage Voc = MIN, |) = lik 


Input clamp current at 
maximum input voltage 


Voc = 0.0V, V; = 7.0V 


fe HIGH-level input current Voc = MAX, V; = 2.7V 1 u 
LOW-level input current Voc = MAX, V = 0.5V 
Off-state output current, 7 _ - 

lozH HIGH-level voltage applied Vee = MAK MES MIN Noe - en uA 
Off-state output current _ o - 

loz LOW-level voltage applied MOG MARS NILE MIN MO OY -_ =o a 

los Short-circuit output current? Voc = MAX, Vo = 0.0V | | - 205 | mA 

| 50 | 80 | m 


Supply current 
oo ue Voo™ MAK Te : 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 


well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


74F655A, 656A 


Ta = 0°C to +70°C 
Veco = +5.0V + 10% 


TEST 
CONDITIONS 


tpLy Propagation delay 'F655A Waveform 1 . 
tpHL In to Yn ; 
teLH Propagation delay 'E656A Waveform 2 
tpl Propagation delay 2 
ii ie ae Waveform 1, 2 5 

4 


PARAMETER UNIT 


10.0 13.0 5.5 14.0 
11.0 14.5 5:0. 16.5 
tpZH Output enable time to Waveform 3 7.0 10.5 4.0 11.5 ae 
tpzL HIGH or LOW level . Waveform 4 4 8.0 11.0 4.5 12.0 
tpyz Output disable time from Waveform 3 1 4.5 8.0 15 9.0 ae 
tpLz HIGH or LOW level Waveform 4 2 5.0 — 8.0 2.0 9.0 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC WAVEFORMS 


WFO754LS WEGEOEWS 


Waveform 1. Clock To Output Delays ; Waveform 2. Propagation Delay for |, to Yn, 2£, Xo 
And Clock Pulse Width 


Vu OE Vea 


tpzL— 


Von — 0.3V 3.5V 
Yn, Yn, L E, x oO 


Yn, Yn, YE, & = 
n, Yn, “E, ~O m Lovo, +0.3v 


tpHz 


WF0607MS 
WFO609PS 


Waveform 3. 3-State Output Enable Time To LOW Level Waveform 4. 3-State Output Enable Time To LOW 
And Output Disable Time From LOW Level Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 


AMP (V) 


90% 


4 7.0V NEGATIVE 
PULSE 


PULSE 
| GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 


WF06471S 


OV 


WF06450S 


Vu = 1.5V. 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


TEST SWITCH 


tpLz closed 
tpzi closed 
All other open 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
trin, tru, Values should be less than or equal to the table 
entries. 
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FEATURES 

@ High-impedance NPN base input 
for reduced loading (20A in 
HIGH and LOW states) 

@ Ideal in applications where high 
output drive and light bus 
loading are required (Ij_ is 20uA 
Vs FAST std of 600A) 

e 24-pin plastic slim dip (300-mil) 
package 

e Combines 'F245 and 'F280A 
functions in one package 

@ 3-State outputs 

® Outputs sink 64mA 

® 15mA source current 

@ Input diodes for termination 
effects 


DESCRIPTION 


The 'F657 contains eight non-inverting 
buffers with 3-State outputs and an 8-bit 
parity generator/checker, and is intend- 
ed for bus-oriented applications. The 
buffers have a guaranteed current sink- 
ing capability of 20mA at the A ports and 
64mA at the B ports. The Transmit/ 
Receive (T/R) input. determines the di- 
rection of the data flow through the 
bidirectional transceivers. Transmit (ac- 
tive HIGH) enables data from A ports to 
B ports; Receive (active LOW) enables 


data from B ports to A ports. 


PIN CONFIGURATION © 


August 26, 1985 


FAST 74F657 
Transceiver 


Octal Bidirectional Transceiver With 8-Bit Parity 
Generator/Checker (3-State Outputs) 
Product Specification 


le =e ON owe Ae ET oe Y-se-¥ on -loa it a ey 
TYPE YPICAL PROPAGATIO -—TYPIC. CAL SUPPLY CURRENT 
DELAY (TOTAL) 
74F657 120mA 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta = 0°C to +70°C 


Plastic DIP N74F657N 


Plastic SOL-24 N74F657D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PESeRIEno” cee Ene eae 
ie A ports 3-State inputs | 5.0/0.167 | 100"A/100¥A_ 
B ports 3- State inputs is —3.6/0.117 | ~ 70mA/7( 70pA ; 
Parity input = tCt™S 3.5/0.117 | 7OnA/70uA 
Transmit/receive input “2.0/0.066 vi ~ 40HA/40 uA 7 
EVEN/ODD input ~ 4,0/0.033 _20NA/20NA 
aoe ee oe 2.0/0.066 40uA/40 uA 
A ports 3-State outputs a : ~ 150/40 - “3mA/24mA 7 
B ports 3-State outputs |__750/106.7_ | 15mA/64mA__ 
Parity output 450/40 «| 3m A/24mA 
Error output 150/40 “i __3mA/24mA : 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


ce | 


of 0 BUSBTOA 
| w- 1 BUSATOB 
2) 2 HIGHZ 


23 4 5 6 7 8 9 EVEN/ : 
ono G3 [EVEN] 
} Gafopn) 
As Ag Az]. 
1 PARITY 13 
13. PARITY 
22 12 ERROR 
10 —-{ EVEN/ODD oo ae 
Ay 2+ Ae 23 By 
1 ho PT J 2 oy 


Bo Bi Bo B3 
TTT 


21 20 19 18 17 16 15 14 


Ba 


1©946908 


LS03160S 


a teen rerrernnrrerine det 2 cathe niretn nl pls he renter wrieernrenmunera Cr AT“ eenrerPanENN LY nie rerere re enero 
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Transceiver 


The Output Enable inputs disable both the A 
and B ports by placing them in a High-Z 
condition when either the OE input is HIGH or 
the OE input is LOW. 


The parity generator detects whether an even 
or odd number of bits on the A ports are 
HIGH, depending on the condition of the 
Parity Select input. If the Even input is active 
HIGH and an even number of A inputs are 
HIGH, the Parity output is HIGH. The parity of 
the data received on the B ports is compared 
with the Parity Select input and the Error 
output is LOW if not equal. 


LOGIC DIAGRAM 


EVEN/ODO {_] 
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Product Specification 


FAST 74F657 


FUNCTION TABLE 


INPUT/ 


OUTPUT OUTPUTS 


EVEN/ODD| PARITY | ERROR | OUTPUTS MODE 
H 


NUMBER OF 
INPUTS THAT ARE 
HIGH 


L| oH H (Z) Transmit 
L | oH L L (Z) Transmit 
LoL H H H Receive 
0, 2, 4, 6, 8 Ef UE H L L Receive 
LIL L H L Receive 
L L L di H Receive 
L|oH H L (Z) Transmit 
L | oH L H (2) Transmit 
L L H H L Receive 
1, 3, 5, 7 eee te H L H Receive 
L L L H H Receive 
L L L b E Receive 
Don't care X (2) 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH impedance state 


PARITY 


LO62301S 
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Transceiver FAST 74F657 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Voc Supply voltage -0.5 to +7.0 
VIN Input voltage -0.5 to +7.0 
input current _« 230°10' 5 mA 
Voltage applied to output in HIGH output state -0.5 to +Vcc 


3 
> 


Ap - Az 48 


Bo - By, PARITY, ERROR 128 


= 
5 
z 
ols 
3/7 
= 
ra) 
4 
oO < 
<|<i< 


Current applied to output in LOW output state 


3 
> 


°° 


Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER i, UNIT 
Ve Supply voltage 4.5 5.0 5.5 
Vin 7 HIGH-level input voltage _ 2.0 
Vib LOW-level input voltage —_ evceea 0.8 
lik Input clamp current i ae -18 mA 
is HIGH-level Ao - Az a t= ~3 mA 
output current Bo - By, PARITY, ERROR 
iss LOW-level Ao - A7 —— __ 24 
output current Bo - By, PARITY, ERROR ed 64 
te Operating free-air temperature 0 — + 4-8 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F657 
PARAMETER TEST CONDITIONS! UNIT 
Outputs lon =-3mA 
— + % - : 
HIGH-level Voc = MIN, + 5%Voc 27 3.4 


VoH 


output voltage 


io) 


Mi an +10%Voc | 2.0 
lou =-15mA 
+5%Voc 2. 
lo = 24mA 


lo. = 48mA £10%Voc 


lo. = 64mMA +5%Voc 


on 
Oo 


on} on 


LOW-level 
output voltage 


on 
on 


VoL 


a 
on 


< . 
(oa) 


35 
40 
40 


° 
oO 
= 
> 


Input current at 
I maximum input 
voltage 


s 
> 


=) 
> 


HIGH-level 
input current 


i= 
> 


a 
oO 

= 
> 


j 
; 


l 
ye) 
oO 

= 
> 


LOW-level 


ML input current T/ROE 


lH Off-state current HIGH ~ 7 
+lozH level voltage applied r Yoo= Ms Mie MIN) No = eey 
-A7 


| 
b 
Oo 


—_ 
Oo 
oO 


Ao 
lit Off-state current LOW _ _ = 
+loz_ level voltage applied NOG MES Mie Mis VO = O28 igs a 
NH Off-state current HIGH Voo = MAX, Viy = MIN, Vo = 2.7V 70 r 
+lozy level voltage applied Bo - Bz 


\ 
“J 
fo) 

= 
> 


Ne Off-state current LOW PARITY = 2 = 
+loz_ level voltage applied nog heed wee rece ay 


Off-state current HIGH 
02 level voltage applied 


Off LOW pie 
-State current a - = 
lozi level voltage applied Hee MASS Nn Or eam 
Bo - B7 — 100 


output current? 
ICCH 
locz 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


Voc = MAX, Viq = MIN, Vo = 2.7V 


los 


106 


Supply current (total) 


Or 
o 
E = = 


> 
o |6 
N“N 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC . 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F657 


Ta = +25°C Ta =0°C to +70°C 
Vcc = +5.0V Voc = +5.0V + 10% 
C. = 50pF Ci = 50pF 
Ri = 5002 


[ye | a 
5 7. 
6 7. 
7 


PARAMETER TEST CONDITIONS 


tPLH Propagation delay 
tpH_ An to By or By to A, Waveform 2 


teLy Propagation delay 


tpy_ An to PARITY Waveform 1, 2 


min | Typ 

25 5 

3.0 0 
7.0 10.0 14.0 
7.0 10.0 14.0 
teLH Propagation delay 4.5 5 11.0 
teHL EVEN/ODD to PARITY, ERROR 4.5 8.0 11.5 
teLy Propagation delay 8.0 14.0 20.5 
tpy, By, to ERROR MYON GION eae 8.0 14.0 | 205 

8.0 . 

8.0 : 

3.0 5 

4.0 .O 

2.0 Bs) 

2.0 .O 


Waveform 1, 2 


5 

5 

Propagation delay 11.5 15.5 

PARITY to ERROR WAR See 120 | 15.5 

tpz4 Output enable time? Waveform 3 5 8.0 

tz, to HIGH or LOW level Waveform 4 7 9.5 

tpyHz Output disable time Waveform 3 4 15 

tpLz from HIGH or LOW level Waveform 4 4 6.0 

NOTE: 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


2.5 
3.0 
7.0 
7.0 
4.5 
4.5 
7.5 
7.5 
7.5 
8.0 
3.0 
4.0 
2.0 
2.0 


An, Bp, EVEN/ODD An, Bn, EVEN/ODD 
PARITY >" PARITY 


PARITY, ERROR An, Bn, PARITY, ERROR 
WFO601VS i aa 


Waveform 1. Propagation Delay For Inverting Outputs Waveform 2. Propagation Delay For Non-Inverting Outputs 


An, Bn, 3.5V 
An, Bn PARITY, ERROR 
PARITY, ERROR b vo, +0.3V 


WF06078S 
WF06098S 


Waveform 3. 3-State Enable Time To HIGH Level And Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From HIGH Level Disable Time From LOW Level 


NOTE: For all waveforms, Viy = 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


Ri 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


TEST SWITCH 


tpLz closed 
tpzi closed 
All. other open 


DEFINITIONS 


R. = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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AMP (V) 
90% 
NEGATIVE 
PULSE 
OV 
—{ fe tTHL Ith) ITLH(t)—>{ ke 
AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


amy |____INPUT PULSE REQUIREMENTS 
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FEATURES 

@ Serial-to-parallel converter 

e 16-bit serial 1/O shift register 

@ 16-bit parallel-out storage register 
e Recirculating serial shifting 

e Recirculating parallel transfer 

e Common serial data 1/O pin 


DESCRIPTION 


The 'F673A contains a 16-bit serial-in/ 
serial-out shift register and a 16-bit par- 
allel-out storage register. A single pin 
serves either as an input for serial entry 
or as a 3-State serial output. In the 
Serial-out mode, the data recirculates in 
the shift register. By means of a sepa- 
rate clock, the contents of the shift 
register are transferred to the storage 
register for parallel outputting. The con- 
tents of the storage register can also be 
parallel loaded back into the shift regis- 
ter. A HIGH-signal on the Chip Select 
input prevents both shifting and parallel 
transfer. The storage register may be 
cleared via STMR. 


PIN CONFIGURATION 


CD07880S 


February 1986 


FAST 74F673A 
16-Bit Shift Register 


16-Bit Shift Register (Serial-in/Serial-Parallel Out) 
Preliminary Specification 


| | | TYPICAL SUPPLY CURRENT | 


TYPE | TYPICAL fmax (TOTAL) 


74F673A 130MHz 106mA 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F673N 
Plastic SOL-24 N74F673D 
NOTES: 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
are 
SH ce pas aioe 


NOTE: 
One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


{SIM os 4 or 
Q0Q:02 Q4 Q6 Qs 


Q11 Q13 Qis 
Q10 Qi2 Qi4 


7 8 9 1011134141516 17 18 19 20 212223 


LSo9580S 


Voc = Pin 24 


GND = Pin 12 L$09570S 
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FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one of 
four modes, as indicated in the Shift Register 
Operations Table. A HIGH signal on the Chip 
Select (CS) input prevents clocking and forc- 
es the Serial Input/Output (SI/O) 3-State 
buffer into the high-impedance state. During 
serial shift-out operations, the S!/O buffer is 
active (i.e., enabled) and the output data is 
also recirculated back into the shift register. 
When parallel loading the shift register from 
the storage register, serial shifting is inhibited. 


The storage register has an asynchronous 
MASTER RESET (STMR) input that overrides 
all other inputs and forces the Qg-Qjs5 
outputs LOW. The storage register is in the 
Hold mode whether CS or the Read/Write 
(R/W) input is HIGH. With CS and R/W both 
LOW, the storage register is parallel loaded 
from the shift register. 


To prevent false clocking of the shift register, 
SHCP should be in the LOW state during a 
LOW-to-HIGH transition of CS. To prevent 
false clocking of the storage register, STCP 
should be LOW during a HIGH-to-LOW transi- 
tion of CS if R/W is LOW, and should also be 
LOW during a HIGH-to-LOW transition of -R/ 
W if CS is LOW. 


FUNCTIONAL BLOCK DIAGRAM 


February 1986 


Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 


Preliminary Specification 


FAST 74F673A 


STORAGE REGISTER 
OPERATIONS TABLE 


CONTROL INPUTS 


OPERATING 
MODE 


Reset; 
Outputs LOW 
Hold 
Hold 
Parallel Load 


t = LOW-to-HIGH clock transition 


SHIFT REGISTER OPERATIONS TABLE 


SI/O 
STATUS 
HighZ Hold 
Data in Serial load 
Serial output 
with recirculation 


Parallel load; 
no shifting 


CONTROL INPUTS 
OPERATING MODE 


Data out 


Active 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

{| = HIGH-to-LOW clock transition 


: {) 
P Po-P15 


SHIFT REGISTER Q45 


b> SO 


Qo-Q15 


Do-Dis 
STORAGE REGISTER 


Qo-Q45 


16 


Qo-Q45 


LDO3950S 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 


Voc Supply voltage -0.5 to +7.0 


‘F 


VIN Input voltage ~0.5 to +7.0 


3 
> 


lin Input current -30 to +5 
Vout Voltage applied to output in HIGH output state -0.5 to +Vcoc 
louT Current applied to output in LOW output state 40 


Hf 


Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER = 
Vin HIGH-level input voltage —————a 
Vit LOW-level input voltage oe cee lee en al 
lik Input clamp current iit ~18 
lon HIGH-level output current 3 4-3 
lot LOW-level output current eae Re ie ee ee ee 
Ta Operating free-air temperature a ae ee Se ee ae 
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16-Bit Shift Register FAST 74F673A 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F673A 
PARAMETER TEST CONDITIONS! UNIT 


Vcc = MIN, 410%Voc| 2.5 Ld 
Vou HIGH-level output voltage Vit = MAX, low = MAX 


Vin = MIN, 


Voc = MIN, 
Vit = MAX, lo, = MAX 
Vin = MIN, 


Voc = MIN, | = lik 


V 
V 
Vv 
V 
a] 
Voc = MAX, V) = 7.0V 


Vor LOW-level output voltage 


Vik Input clamp voltage 


Input current at 
maximum input voltage 


iy H!IGH-level input current Voc = MAX, V; = 2.7V 

li LOW-level input current Voc = MAX, V,; = 0.5V 
Off-state output current, fe = - 

loZzH HIGH-level voltage applied Voc = MAX, Vin = MIN, Vo = 2.4V 
Off-state output current, z - _ 

loz LOW-level voltage applied Meg ines Vit = MING NOs ou ai 
Short-circuit output current? Vcc = MAX, Vo = 0.0V mA 

mA 


Voc = MAX } | 160 | ma 


eee me mTe NSN | Imeem ene NCES PINE (SOI INNIS 

NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voo = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequences of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F673A 
Ta = +25°C Ta =0 to +70°C 
= = + 109° 
PARAMETER TEST CONDITIONS Nice = ae Vec oe UNIT 
x 
R_ = 50022 
Min Max 
fax | Maximum clock frequency 7 Waveform 1 | MHz 
teLH Propagation delay 
tei STCP to Q, Waveform 1 ns 
Propagation delay 
teHL STMA to Q, Waveform 2 ns 
teLH Propagation delay 
(EL SHCP to SI/O Waveform 1 ns 
tpZ2H Output enable time Waveform 3 
ae < ns 
tpzL CS or R/W to SI/O Waveform 4 
tpyz Output disable time Waveform 3 
tp_z CS or R/W to SI/O Waveform 4 
NOTE: 


Subtract 0.2ns from minimum values for SO package. 
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16-Bit Shiff Register FAST 74F673A 


AC SET-UP REQUIREMENTS 


74F673A 


Ta = +25°C Ta =0 to +70°C 
Vec = +5.0V Vec = +5.0V + 10% 
C, = 50pF C, = 50pF 
R, = 50022 R, = 50082 


PARAMETER TEST CONDITIONS 


Min Typ Max 
t,(H) Set-up time, HIGH or LOW 
ts(L) CS or R/W to STCP 
tn(H) Hold time, HIGH or LOW wuevelonne 
ty(L) CS or R/W to STCP 
ts(H) Set-up time, HIGH or LOW 


te(L) SI/O to SHCP 


th(H) Hold time, HIGH or LOW 
th(L) SI/O to SHCP . 


ts(H) Set-up time, HIGH or LOW 

ts(L) CS or R/W to SHCP 

th(H) Hold time, HIGH or LOW Waveform 5 
th(L) CS or R/W to SHCP 


ty(H) SHCP pulse width, HIGH or 


tyw(L) LOW 
Waveform 1 


Waveform 5 


oh ai ol Ww w NON 
Bs|os CoOolP Pf ooiPff? oo 


tw(H) STCP pulse width, HIGH or 


a 
oo 


ty(L) LOW 

ty(L) STMA pulse width LOW Waveform 2 
Recovery time 

trec STMBA vA STCP Waveform 2 
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16-Bit Shift Register FAST 74F673A 


AC WAVEFORMS 


STMR 


STCP 
>tPHL 
Qn Vm 
WFO06565S 
WF06612S 
Waveform 1. Clock To Output Delays Waveform 2. Master Reset Pulse Width Master Reset To 
And Clock Pulse Width Output Delay And Master Reset To Clock Recovery Time 


CS, R/W 


3.5V 
s/o 
~Lvoy +0.3V oY 
WFO0610HS 
WFO608HS 
Waveform 3. 3-State Output Enable Time To LOW Level Waveform 4. 3-State Output Enable Time To HIGH Level 


And Output Disable Time From LOW Level And Output Disable Time From HIGH Level 


tpy(H) 


cs 
S/O, R/W 


SHCP, STCP 


WF06320S 


Waveform 5. Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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16-Bit Shift Register FAST 74F673A 


TEST CIRCUIT AND WAVEFORMS 
AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 
AMP (V) 


POSITIVE 
PULSE 


10% 
WF06471S tw OV 


WF06450S 


Vu = 1.5V 


Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 
edit Amplitude | Rep. Rate Pulse Width | tTLH 
tz closed | 74F __S00ns 
tpzL closed 74F 500ns 2.5ns 


All other open 


DEFINITIONS 
R, = Load resistor, see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FEATURES 

e 16-bit serial 1/O shift register 

e 16-bit parallel-in/serial-out 
converter 

e Recirculating serial shifting 

e Common serial data I/O pin 


DESCRIPTION 


The 'F674 is a 16-bit shift register with 
serial and parallel load capability and 
serial output. A single pin serves alter- 
nately as an input for serial entry or as a 
3-State serial output. In the Serial-out 
mode the data recirculates in the regis- 
ter. Chip Select, Read/Write and Mode 
inputs provide control flexibility. 


FUNCTIONAL DESCRIPTION 

The 16-bit shift register operates in one 
of four modes, as indicated in the Shift 
Register Operations Table. 


Hold — a HIGH signal on the Chip Se- 
lect (CS) input prevents clocking and 
forces the Serial Input/Output (SI/O) 3- 
State buffer into the high impedance 
state. 


PIN CONFIGURATION 


CD07890S 


February 1986 


FAST 74-674 
16-Bit Shiff Register 


16-Bit Shift Register, Serial-Parallel-In/Serial-Out (3-State) 
Preliminary Specification 


TYPICAL fax TYPICAL pra ial 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Plastic SOL-24 


COMMERCIAL RANGE 
Veco = 5V + 10%; Ta =0°C to +70°C 


N74F674N 
N74F674D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
LOAD VALUE 


74F(U.L.) 
HIGH/LOW | HIGH/LOW 


1.0/1.0 20ynA/0.6mMA 
Chip select input 


(active LOW) 1.0/1.0 20uA/0.6mA 
Clock pulse input (active 
LOW) 1.0/1.0 20pA/0.6mMA 


Mode select input 1.0/1.0 20yuA/0.6mA 
Read/write input 1.0/1.0 20yuA/0.6mA 


3-State serial data input or 3.75/1.0 70pA/0.6mMA 
3-State serial output 150/33 3.0mA/20mA 
NOTE: 


One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


DESCRIPTION 


Parallel data inputs 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


7 8 9 101113 141516171819 20212223 


P, Pe Ps Pio Pi2 Pra 


P3 Ps Py Po Pit Pig Ps 


LS09600S 


[340 DV) 


LSo09590S 


Voc =Pin 24 
GND = Pin 12 
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16-Bit Shift Register FAST 74F674 


Serial Load — data present on the SI/O pin SHIFT REGISTER OPERATIONS TABLE 
shifts into the register on the falling edge of 

CP. Data enters the Qg position and shifts S1/O 
toward Q;5 on successive clocks. ee a a STATUS 


Serial Output — the SI/O 3-State buffer is 
active and the register contents are shifted 
out from Q;5 and simultaneously shifted back 
into Qo. Serial output 
with recirculation 


OPERATING MODE 


Parallel Load — data present on Pg — P45 are 
entered into the register on the falling edge of 
CP. The SI/O 3-State buffer is active and 
represents the Qs output. 


H = HIGH voltage level 
To prevent false clocking, CP must be LOW =| =LOW voltage level 


during a LOW-to-HIGH transition of CS. X = Don't care . 
| = HIGH-to-LOW clock transition 


LOGIC DIAGRAM 


suo 


LDO3960S 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Voc Supply voltage -0.5 to +7.0 


Input voltage 
Input current 
Vout Voltage applied to output in HIGH output state 
lout Current applied to output in LOW output state 


RECOMMENDED OPERATING CONDITIONS 


Input clamp current 
HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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16-Bit Shiff Register FAST 74F674 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F674 


PARAMETER TEST CONDITIONS! UNIT 
Typ 


VOH HIGH-level output voltage ane aie 34 aaa 
VoL LOW-level output voltage vee MIN ML = ME pie oe | 
Prone [=12 [ve 


1 20 vA 


2 


Vin = MIN, lo, = MAX 


Input clamp voltage Voc = MIN, |b) = Ik 


Input current at maximum 


input voltage Voc = MAX, V| = 7.0V 


NH HIGH-level input current Voc = MAX, V; = 2.7V 
IL 


| LOW-level input current Voc = MAX, V; = 0.5V — 
Off-state output current, ES = _ 

lOZH HIGH-level voltage applied Weg = i Mid= MINS YO a aN = 
Off-state output current - - - : 

loz LOW-level voltage applied NGG = MN NI MUN MOON - 


los Short-circuit output current? Voc = MAX, Vo = 0.0V 


ICCH 


loc Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferabie in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F674 


Ta = +25°C 
Vec = +5.0V 


Ta =0°C to +70°C 
Voc = +5.0V +10% 


PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF UNIT 
fuax Maximum input frequency Waveform 1 100 | io || MHz 


teLH Propagation delay 
tPpHL CP to SI/O 


tpz4 Output enable time Waveform 3 3.0 7.0 
tpz. CS or R/W to SI/O Waveform 4 3.0 7.0 
tpyz Output disable time Waveform 3 3.0 5.0 7.0 
tp_z CS or R/W to SI/O Waveform 4 3.0 5.0 7.0 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


Waveform 1 
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46-Bit Shift Register FAST 74F674 


AC SET-UP REQUIREMENTS 


cee ee tern iceman a mma tatnenaenaanrnt Ia pc eS mL tir er her a nah temp Sac fn el es cae ae ca oc 


74F674 


Ta, =0°C to +70°C 


1 A eos MS Veco = +5.0V 
PARAMETER TEST CONDITIONS C a 5OpF + 10% UNIT 
Ry = 5002 Ci = S0pF 


AL = 5002 


ts(H) Set-up time, HIGH or LOW 
_t() SIO to CP 


ty(H) Hold time, HIGH or LOW he 
; ns 


th(L) SI/O to CP 

t,(H) Set-up time, HIGH or LOW 

ts(L) P, to CP 

ty(H) Hold time, HIGH or LOW ae 
th(l) Px to CP 
b ery nes nasa meat emery aap einaintinemeies sin ecamnnnenaerenae tee aw ooemnaremnaae re —_ 
| te(H) Set-up time, HIGH or LOW is 
ttl) R/W or CS to CP 
se et eet gee ea a 
tH) Hold time, HIGH or LOW as 
> thf) R/W or CS to fCP 
Dice robitdoes testis dase dabei ne er rk ner ar an eae 
i tw(H) CP pulse width, ne 


: tw) HIGH or LOW 


AG WAVEFORMS 


a 
i 


Wtmax 


WFO06566S, WF0632PS 
Waveform 1. Clock To Output Delays Waveform 2. Data Set-up And Hold Times 
And Clock Pulse Width 


CS, R/W 


3.5V 


s/o 
a oe Vo. + 0.3V 
WF0610HS 
WF 0608HS 
Waveform 3. 3-State Output Enable Time To LOW Level Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From LOW Level And Output Disable Time From HIGH Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


eee vo names eretrrenvns meter metithewtes errmnenetiaesenhaereenittrire 
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16-Bit Shiff Register 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


Ry 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


tpLz closed 


tpzi closed 
All other open 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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FAST 74F674 


AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Va = 1.5V 
Input Pulse Definition 


4NPUT PULSE REQUIREMENTS 


74F 2.5ns | 2.5ns 


FAMILY 
Amplitude | Rep. Rate | Pulse Width ae 
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FEATURES 

® Seriai-to-paraiiel converter 

@ 16-bit serial 1/O shift register 

e 16-bit parallel-out storage register 
® Recirculating parallel transfer 

e Expandable for longer words 


DESCRIPTION 


The 'F675 contains a 16-bit serial-in/ 
serial-out shift register and a 16-bit par- 
allel-out storage register. Separate serial 
input and output pins are provided for 
expansion to longer words. By means of 
a separate clock, the contents of the 
shift register are transferred to the stor- 
age register. The contents of the storage 
register can also be loaded back into the 
shift register. A HIGH signal! on the Chip 
Select input prevents both shifting and 
parallel loading. . 


PIN CONFIGURATION 


CbB07900S 
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FAST 74F675 
16-Bit Shift Register 


16-Bit Shift Registers (Serial-in/Serial-Parallei Out) 
Preliminary Specification 


| = | | TYPICAL SUPPLY CURRENT | 


TYPE TYPICAL fmax (TOTAL) 
| 74F675 | 130MHz ; 106mA 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V + 10%; Ta =0°C to +70°C 


N74F675N 
N74F675D 


PACKAGES 


a Plastic DIP 
Plastic SOL-24 


NOTES: 

1. SO package ts surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 


~ 74F(U.L.) 
DESCRIPTION HIGH/LOW | HIGH/LOW 
Serial data input 1.0/1.0 20yuA/0.6mA 


Chip select input (active LOW) 1.0/1.0 20yuA/0.6mA 
Shift clock pulse input 
(active falling edge) EOE OCI 
store Clock, pulse. Waput 1.0/1.0 20uA/0.6mA 
(active rising edge) 

Read/write input 1.0/1.0 20uA/0.6mMA 
Serial data output 50/33 1.0mA/20mA 
Parallel data outputs 50/33 1.0mA/20mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


SAGIE 


° 0 HOLD 
u— 1 SHIFT RIGHT 
3 2 SHIFT RIGHT 
3 D 


PARALLEL LOA! 


Gwr o 


STCcP 
Q1. Q3, Qs Q7, Qg_ Qi4_Q13. Qis 


Qo 2 "Q4 “6 Qs “Qi0 212 Qy4 SO 


7 8 9 5 11451445 16471849 20,,22,, 6 


1.S09610S 


Veco = Pin 24 L$10300S 


GND = Pin 12 
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46-Bit Shift Register FAST 74F675 


FUNCTIONAL BLOCK DIAGRAM SHIFT REGISTER 
OPERATIONS TABLE 


CONTROL INPUTS OPERATING 
MODE 


Hold 
Shift right 
Shift right 


STORAGE REGISTER 
OPERATIONS TABLE 


LD03970S. 


Parallel load 


Please note that this diagram is provided only for the understanding of logic operations and should H = HIGH voltage level 
not be used to estimate propagation delays. L = LOW voltage level 
XX = Don't care 
T =LOW-to-HIGH clock transition 


FUNCTIONAL DESCRIPTION l= HIGH-to-LOW clock transition 
The 16-bit shift register operates in one of 
four modes, as determined by the signals 


applied to the Chip Select (CS), Read/Write ee 
(R/W) and Store Clock Pulse (STCP) inputs. 6 
State changes are indicated by the falling 

edge of the Shift Clock Pulse (SHCP). In the >= 


Shift-right mode, data enters Do from the 
Serial Input (SI) pin and exits from Q15 via the 
Serial Data Output (SO) pin. In the Parallel 
Load mode, data from the storage register 
outputs enter the shift register and serial 
shifting is inhibited. 


The storage register is in the Hold mode 
when either CS or R/W is HIGH. With CS and 
R/W both LOW, the storage register is paral- 
lel loaded from the shift register on the rising 
edge of STCP. 


To prevent false clocking of the shift register, 
SHCP should be in the LOW state during a 
LOW-to-HIGH transition of CS. To prevent 
false clocking of the storage register, STCP 
should be LOW during a HIGH-to-LOW transi- 
tion of CS if R/W is LOW, and should also be 
LOW during a HIGH-to-LOW transition of R/ 
W if CS is LOW. 
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46-Bit Shift Register FAST 74F675 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voec Supply voltage -0.5 to +7.0 
Input voltage : -0.5 to +7.0 


lin Input current FE 


Vout Voltage applied to output in HIGH output state -0.5 to +Vcc 
lout Current applied to output in LOW output state 
TA Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


[vn tOwievel pt votage —SSSCS~—SSCS 
et amp owrent—SSSSCS~—SSSCS 
ion IGHeve ouput caret SSid 
10" ae 
et 


| 

O 

lo LOW-level output current 

Ta Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


oe 
0.50 
0.50 


0 


TEST CONDITIONS’ 


PARAMETER UNIT 


+10%Voc 
+5%Voc 


Voc = MIN, Vit = MAX, +10%Voc 
Vin = MIN, lo, = MAX +5%Voc 


Vik Input clamp voltage Voc = MIN, |) = Ix 


Input current at maximum Voc = MAX, V; = 7.0V 
input voltage 


Voc = MIN, Vir = MAX, 
Vin = MIN, low = MAX 


Vou  HIGH-level output voltage 


2.5 
2.7 


VoL. LOW-level output voltage 


io) 


—_ 


5 
1 


NO 
Oo 


| 
| 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


~0.4 


3 
> 


H HIGH-level input current Voc = MAX, V; = 2.7V 
L 


~150 
160 


mA 
mA 


= = 
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16-Bit Shift Register | FAST 74F675 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


74F675 


Ta =0 to +70°C 
Vcc = +5.0V + 10% 


PARAMETER TEST CONDITIONS UNIT 


teLH Propagation delay 15 13 —_ 
ak STCP to Q, meevelonn A 9.5 16 22 
tpLH Propagation delay 4.5 8.0 11 
foi: SHCP to SO Maverouny 5.0 9.0 12.5 
NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


Ta = +25°C Ta =0 to +70°C 
Voc = +5.0V Voc = +5.0V +10% 
C. = 50pF CL = 50pF 
ae = 5002 


PARAMETER - TEST CONDITIONS 


ts(H) Set-up time, HIGH or LOW 

t,(L) CS or R/W to STCP Waveform 2 
th(H) Hold time, HIGH or LOW 

th(L) CS or R/W to STCP Waveform 2 


na pied ane HIGH or LOW 
oe = une see or LOW 
MO _RiW or C8 to SCR 
a ane pulse width, HIGH or 
ne as pulse width, HIGH or 


aamlas on o> NN 
on kono) oo oo) oe) 
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16-Bit Shift Register FAST 74F675 


AC WAVEFORMS 


SHCP, STCP 


WF0632QS 
WF06567S 


Waveform 1. Clock To Output Delays Waveform 2. Data Set-up And Hold Times. 
And Clock Pulse Width 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V)- 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TCO1860S 10% 


OV 


WF06450S 


‘ : Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 
R, = Load resistor; see AC CHARACTERISTICS for value. 


FAMILY 
C._ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate 
see AC CHARACTERISTICS for value. 


of pulse generators. 
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FEATURES 

e 16-bit parallel-to-serial conversion 

e 16-bit serial-in, serial-out 

e Chip Select control 

e Power supply current 48mA 
typical 

e Shift frequency 110MHz typical 


DESCRIPTION 


The 'F676 contains 16 flip-flops with 
provision for synchronous parallel or 
serial entry and serial output. When the 
Mode (M) input is HIGH, information 
present on the parallel data (Po — P45) 
inputs is entered on the falling edge of 
the Clock Pulse (CP) input signal. When 


M is LOW, data is shifted out of the most — 


significant bit position while information 
present on the Serial (SI) input shifts into 
the least significant bit position. A HIGH 
signal on the Chip Select (CS) input 
prevents both parallel and serial opera- 
tions. 


PIN CONFIGURATION 


February 1986 : 


FAST /4F676 
Shiff Register 


‘F676 16-Bit Shift Register 
Preliminary Specification 


alc asi oe Feces roe eee i ese ee a 
TYPE TYPICAL fyax TYPICAL eat CURRENT 
-_ 74F676 110MHz _ __ A8mA 


COMMERCIAL RANGE 
Veco = 5V + 10%; Tyg = 0°C to +70°C 


N74F676N 


N74F676D 


PACKAGES 


E Plastic DIP 
Plastic SOL-24 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINS DESCRIPTION 


HIGH/LOW HIGH/LOW 
cs Chip select input (active LOW) 4.0/1.0 — 20uA/0.6mA 
st Serial data input aa 1.0/1.0 | 20nA/0.6mA_ 

M Mode select input 1.0/1.0 20uA/0.6mA 
“Dee Dig Parallel data inputs =|} —«1.0/1.0 | 20uA/0.6mA 

CP nes lace 1.0/1.0 20uA/0.6mA 
.. 180. | Serial data output =——«<E:=C(ts«dS0/33— |S 1m A/20mA 

NOTE: ee _ —— 


One (1.0) FAST unit load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


7 & 9 101113 1415 16 17 18 18 20 212223 


D2 Da De Dg Dio Diz Diy 
D3 Ds Dy Dg Dy Dig Disk 


cn de BD ot 


LS09620S 


LS09630S 
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Shift Register 


The 16-bit shift register operates in one of 
three modes, as indicated in the Shift Regis- 
ter Operations Table. 


HOLD — a HIGH signal on the Chip Select 
(CS) input prevents clocking, and data is 
stored in the 16 registers. 


Shift/Serial Load — data present on the Si 
pin shifts into the register on the falling edge 
of CP. Data enters the Qo position and shifts 
toward Q;5 on successive clocks, finally ap- 
pearing on the SO pin. | 


Parallel Load — data present on Po —P 5 are 
entered into the register on the falling edge of 
CP. The SO output represents the Q,5 regis- 
ter output. 


To prevent false clocking, CP must be LOW 
during a LOW-to-HIGH transition of CS. 


rs 


ABSOLUTE MAXIMUM RATINGS 


PARAMETER 


Preliminary Specification 


FAST 74F676 


FUNCTION TABLE 


CONTROL INPUT 


es OPERATING MODE 
Cc 

H Hold 
Shift/serial load 


L 
| L | H | J | Parallel load | 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

| = HIGH-to-LOW clock transition 


LOGIC DIAGRAM 


LDO3980S 


Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


74F UNIT 
Voc Supply voltage tt ttst—~S a ~0.5 to +7.0 V 
VIN Input voltage _ - -0.5 to +7.0 
lin Input current mA 
Vout Voltage applied to output in HIGH output state -0.5 to +Voco vo 
lout Current applied to output in LOW output state | 40 mA 
Ta Operating free-air temperature range | 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Min Nom | Max 
Wise Supply voltage 5.0 
Vie HIGH-level input voltage a rT 
Vib | LOW-level input voltage i. 
lik _ Input clamp current pop -18 mA 
low HIGH-level output current as Se -1 mA 
lo “LOW-level output current er ae 20 mA 
Ta Operating free-air temperature eo | °C 
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_ Shift Register | 7 | FAST 74F676 


CRAIN 38H NRT) TO A NSN ALR AP ORO ON OTE OUTS? 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F676 
PARAMETER TEST CONDITIONS! peep eae ee a 


Voc = MIN, Vit = MAX, 
Vin = MIN, lo, = MAX 


£40%Ver} 2.5 V 


45%Voc | 27 | 34 | 

£10%Vol sd: V 
T9358 v 

073 | -12 | v 


Vou HIGH-level output voltage 


Voc = MIN, Vi, = MAX, 


LOW-level output voltage Vin = MIN, lo, = MAX 


Voc = MIN, 1) = lik 


Input current at 


maximum input voltage VOC RMS ohm | | vey uP 
ia. HIGH-level input current — Vie = MAX, V| = 2.7V —_ 1 20 pA 
.- LOW-level input current =—sd'« Voc = MAX, Vi =0.5V -04 | -06 | mA 

Short-circuit output current? ee 60 “80 “=150 mA 

Supply current (total) a 2 Toma | 


NOTES: ; 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. in any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) . 


| 74F676 


Ta = +25°C Ta = 0°C to +70°C 

Veco = + 5.0V Vcc = +5.0V +10% 
PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 
R, = 50022 R, = 50022 


Maximum clock frequency 


Propagation delay 
CP to SO 


Waveform 1 


Waveform 1 


Subtract 0.2ns from minimum values for SO package. 
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Shift Register FAST 74F676 


AC SET-UP REQUIREMENTS 


| PARAMETER 


Ce |e eel oe ee | 
cars ee er Tt pet 
SE el 
tH oe time, HIGH or LOW 

2 


74F676 


Ta = +25°C Ta = 0°C to +70°C 


Vcc = +5.0V Voc = +5.0V + 10% 
TEST CONDITIONS C, = 50pF C. = 50pF 
R, = 50022 Ri = 5000 


th(H) Hold time, HIGH or LOW 


4.0 
t.(H) Set-up time, HIGH or LOW 
t(L) M to CP Waveform 2 
th(H) Hold time, HIGH or LOW 
t,(L) M to CP Waveform 2 


Set-up time, LOW 


Hold time, HIGH 
tn) CS to CP 
tw(H) CP pulse width 
tw(L) HIGH or LOW 
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AC WAVEFORMS 


WFO6568S 


Waveform 1. Clock To Output Delays 
And Clock Pulse Width 


Preliminary Specification 


FAST 745676 


t) 


CP 


WFO0632RS 


Waveform 2. Data Set-up And Hold Times 


AorsB 


WF06108S 


Waveform 3. 3-State Output Enable Time To HIGH Level 


And Output Disable Time From HIGH Level 


WF06413S 


Waveform 5. Clock To Output Delays 
And Clock Pulse Width 


WFO6088S 


Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From LOW Level 


WF06315S 


Waveform 6. Data Set-up And Hold Times 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
© 


f PULSE 
| GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R,. = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 


February 1986 


ae AMP (V) 
NEGATIVE 
PULSE 
OV 
AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vm = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
74F 
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Multiplexers 


'F732 Quad Data Multiplexer, Inverting (3-State) 
'F733 Quad Data Multiplexer, Non-Inverting (3-State) 
Preliminary Specification 


Logic Products 


FEATURES | TYPE | TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT | 
@ Quad 2-to-1 (two busses to one DELAY (TOTAL) 


bus) Multiplexer 


e Data can flow in either direction 
between busses resulting in six- 


way data paths (A > B, A C, ORDERING CODE 


B-> A,B—C,C—A,C-— B) COMMERCIAL RANGE 
PACKAGES Voc = 5V +10%; Ta = 0°C to +70°C 


e A built-in ''break-before-make'' 
feature elimmates current Plastic DIP N74F732N, N74F733N 
Plastic SOL-20 N74F732D, N74F733D 


glitches and simplifies PC board 
design 


e Output Enable for each bus to Ng , ; ; 
. 1. package is surface-mounted micro-miniature DIP. 
allow flexible contention control 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
e 3-State outputs sink 64mA Data Manual. 


DESCRIPTION INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


'F732/'F733 are Quad Data Multiplexers 
ee 
control the flow of bidirectional data ws it ee a 

between three data busses. 
The 'F732/'F733 consist of four multi- 
plexers. Each multiplexer has three I/O 
(An:Bn:Cn) pins and one Output Enable 
(OEA, OEB, OEC) pins. There are 3 


Select (So,S1,S3) pins to control data 
flow paths for all four multiplexers. 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20,uA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC) 


4567 8 9 13 12 11 16 15 14 


NBSon a 


Ay Bg Cy A; By C, Az Bz C2 Az By Cy 


So 


4 
§ 
6 
7 
8 
9 


8 


283 


TOP VIEW 


LS09850S 
CD08s000S 


LSO09860S LS09870S 
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Multiplexers FAST 74F732, 74F733 


With the Select control, data can flow inthe FUNCTION TABLE 
following directions between busses: A to B, 


A to C, B to A, B to C C to A.C to B, A to B INPUTS 


and C. OPERATING MODE 


A built-in ''break-before-make"' feature elimi- 
nates current glitches common to systems 
using 3-State transceivers to accomplish the 
same function. 


Bus B disabled except for input 


Bus C disabled except for input 
from Bus A to 
from Bus C to 
from Bus B to 
from Bus C to 
from Bus A to 


from Bus B to 


H = HIGH voltage level 
L=LOW voltage level 
X = Don't care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limiis are over the operating free-air temperature range.) 


Input voltage V 
lin Input current mA 


Ta Operating free-air temperature range 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


1H HIGH-level input voltage 
ViL LOW-level input voltage 
lou HIGH-level output current 


LOW-level output current 


Operating free-air temperature 
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Multiplexers FAST 74F732, 74F733 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


loy =-3mA 


+5%Voc 


Vou  HIGH-level output voltage 


eg 


+10%Vcc 


lon = -15mA 
z 
lo. = 48mA +10%Voc 


VoL LOW-level output voltage 


lo = 64mA 


Vik Input clamp voltage 


Input clamp current at maximum 


input voltage Vcc = MAX, V, = 7.0V 


OEA, OEB, OEC, 
So - S3 


OEA, OEB, OEC, 


Bo - Bs, Co- Cg 


HIGH-level input 


current Voc = MAX, V| = 2.7V 


LOW-level input 


current Voc = MAX, V, = 0.5V 


Off-state output 
current, HIGH-level 
voltage applied 


Voc = MAX, V| = 2.7V 


Off-state output Ao—-Ag 


+| LOW-level current, Vcc = MAX, Vo = 0.5V 
IL voltage applied Bp - B3, Co-Cg 
los  Short-circuit output current? Voc = MAX ~100 


ICCH | 


"F732 IocL 


lcoz 


Supply current 
(total) 


Voc = MAX | - 
ICCH 


F739 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


74F732 
Ta = +25°C Ta = 0°C to +70°C 
Vcc = + 5.0V Veco = +5.0V + 10% 
PARAMETER TEST CONDITIONS C. = 50pF, C. = 50pF, UNIT 
Ry = 50002 R, = 5002 


Propagation delay 
An; Bn; Ch to Bn, Cn, An 


Output disable time 
OFA, OEB, OEC to Ap, Br, Ch 


Propagation delay 

So, S41, So to An; Bn; Ch . 

Output enable time ; as 
OEA, OEB, OEC to An, Br, Cr ; 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F733 
Ta = + 25°C Ta =0°C to +70°C 
Vec = + 5.0V Vcc = +5.0V +10% 
PARAMETER TEST CONDITIONS C. = 50pF, C, = 50pF, UNIT 
R, = 500Q R, = 5002 


tpLH Propagation delay 
tpH. An, Br, Cn to Bp, Cr, An Waveform 1, 2 ie 
tpLH Propagation delay 
Output enable time Waveform 3 - 
OEA, OEB, OEC to Ap, By, Cp Waveform 4 
Waveform 3 = 
Waveform 4 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC WAVEFORMS 


Sn 
An, Bn, Ch 


An, Bn, Cn Ym Vu 


WFO606VS 


Waveform 1. Propagation Delay Select, Busses To Busses 


OEA, OEB, OEC 


An, Bn, Gn 


Waveform 3. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level From HIGH 


Level 
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FAST 745732, 74F733 


An, Bn, Cn 


Aa, 85, Cx 


WFO754GS 


Waveform 2. Propagation Delay Busses To Busses 


OEA, GEB, GEC 


en, 


cameos npc estoy 


moor Yoog + O.3V 


WFO66348 


WFOG654S 


Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disabie Time From LOW Level 


NQTE: For ail waveforms, Vy = 1.5V. 


vec 
O 


VOUT 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


SWITCH 


closed 
closed 
open 


tpLz 


tez 
All other 


DEFINITIONS 
R,, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
R;, = Termination resistance should be equal to Zour 
of pulse generators. 
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90% 


NEGATIVE 
PULSE 


~~ ATHLCH) 


— ITLL Hin) 


| 
trLiity) af “ 
(THE) —e| | 
! 


ROLE AR EBA , } mt enevmane stint ptenvanmuninntaiinsie wales AMP (¥) 
Oo | 


POSITIVE / 
xVM Vie 


PULSE 


We 064505 


Vu = 1.5V 


input Pulse Definition 


FAMILY 
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FEATURES 


e Allows two microprocessors to 
access the same bank of DRAM 


e Replaces 25 TTL devices to 
perform arbitration, signal timing, 
multiplexing, and refresh 
generation 

e 9 address output pins allow 
control of up to 256K DRAMS 

e Separate refresh clock allows 
adjustable refresh timing 


e 50MHz Maximum Clock rate 


DESCRIPTION 


The 74F764 DRAM Dual-Ported Control- 
ler is a high-speed, clocked dual port 
arbiter and timing generator that allows 
two microprocessors, microcontrollers, 
or any other memory accessing devices 


to share the same block of memory. The - 


device performs arbitration, signal tim- 
ing, address multiplexing and refresh, 
replacing up to 25 discrete TTL devices. 


The 'F764 contains an on-board 18-bit 
address input latch which latches the 
address inputs at the start of an access 
cycle. 


The device is available in a 40-pin plastic 
DIP or 44 pin PLCC with pinouts de- 
signed to allow convenient placement of 
microprocessors, DRAMs, and other 
support chips. 
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FAST 74F/764 
DRAM Coniroller 


DRAM Dual-Ported Controller 
Preliminary Specification 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


N74F764N 
N74F764A 


PACKAGES 


Plastic DIP 


PLCC 44 


NOTE: 
For information regarding devices processed to Military Specifications, see the Signetics Military Prod- 
ucts Data Manual. 


INPUT AND OUTPUT LOADING AND FAN~ OUT TABLE 


“LOAD VALUE 


PINS DESCRIPTION HIGH/LOW | HIGH/LOW 
REQi, REQ2 | Request inputs (active LOW) 1.0/1.0 20A/0.6mA 
cp. ——~SsClock input 4.0/1.0 20uA/0.6mA 
RCP —|_ Refresh clock input 1.0/1.0 20uA/0.6mA 

Ay. S he _ Address inputs 1.0/1.0 
GNtT  —s|s Grant output 4.0mA/48mA 

_ SELi, SELD Select outputs (active LOW) | 

eae -_ oe acknowledge 

RAS ier strobe output 
WG Write gate output 1.0mA/48mA 
CASEN Se ec SIT oneve,. ~ 50/80 1.0mA/48mA 
MAg — MAg Address outputs 50/80 1.0mMA/48mA 

NOTE: oO 


One (1.0) FAST Unit Load is defined as: 20yA in the HIGH state and 0.6mA in the LOW state. 
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PIN CONFIGURATION 


Anema, AAI A RAN 


RCP 
WG 
GNT 
CASEN Aio Ag Ayy Az Ayo A, RCP WG GNT CASEN DTACK 
OTACK SSL Ls 
| MAo 38] MAp 
| MA, MA, 
[32] MA2 36] MA, 
'31} GND [35] GND 
Se MA3 | 134] GND 
MA, [33] MA, 
| Mas a] MA, 
) Mas [31] MA, 
MA7 
30} MAg 
MAs 
cP palmer 
SEL2 
REQ2 
4 REQi CD07450S 
CD07460S 


LOGIC SYMBOL 


12 3 4 5 6 Y 8 9 16 12 13 14 15 16 17 18 19 


Ay Aig Ag Ayy Ag Aya Ag Ayg Ag Ayg Ag Ags Ay Aig Ag Aq7 Ag Aig 


22 OF REQ2 
24 


MA, 
MAo 


MA, 
MA, 


MA, MA, 
MA, MA, MAg 


34 33 32 30 29 28 27 26 25 
LS09260S 


anna memes ee RAS SSO AR em meen aa ie mma Unni ACM RARER Ate RL nt AARNE ORIN km ANA HAnAmenl Mi ERR atAt MERLIN en “AAR rem An rere 
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PIN DESCRIPTION 


NAME AND FUNCTION 


| 
| 
| 
| 
Address inputs used to generate memory row address. 
| 
| 
| 


Address inputs used to generate memory column address. 


fakes Memory access request from microprocessor one. 
Memory access request from microprocessor two. 


Clock input which determines the master timing and arbitration rates. 


Refresh Clock determines the period of refresh for each row after it is internally 
divided by 64. 


QO 
TU 
nh 
A 
nN nm] mo] tr 


44 


Select signal is activated in response to the active REQ1 input, indicating that access 


will be granted to microprocessor one. 


11 


Power supply +5V +10% 


@ 
Zz 
0 
= 
wo 
aS 


< 
Q 
@) 
De) = i) aN 
i) aw 
C i 


Select signal is activated in response to the active REQ2 input, indicating that access 
will be granted to microprocessor two. 


Memory address output pins, designed to drive the address lines of a DRAM. 


Grant output internally activated upon start of memory access cycle. 


Row address strobe is used to latch the row address into the bank of DRAM (to be 
connected directly to the RAS inputs of the DRAMs). 


When activated, the ''Write Gate'' signal from the device could be gated with the 
microprocessor's write strobe to perform an ‘'Early Write’. 


Column Address Strobe Enable is used to latch the column address into the bank of 
DRAMs. 


Data Transfer Acknowledge indicates that data on the DRAM output lines is valid or 
the proper access time has occurred. 
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ARCHITECTURE 

The 'F764 arbitration logic is divided into two 
stages. The first stage controls which one of 
the two REQ inputs will be serviced by 
activating the corresponding SEL output. The 
SEL output signals have been provided for 
use as look-ahead enables for 3-State ad- 
dress lines from each of the microprocessors 
connected to the address inputs of the 'F764. 


The second arbitration stage controls arbitra- 
tion between the SEL signals and refresh 
requests. Refresh always has priority and is 
serviced immediately after the current cycle is 
completed (if needed). This arbitration stage 
also indicates the start of an access cycle via 
the GNT output signal. GNT is provided to 
indicate to the requesting microprocessor 
that its access cycle has begun. The GNT 
and SEL outputs can be used to generate 
wait states. 


The 'F764 has an 18-bit internal latch which 
latches the address inputs, A; ~—Ajg, at the 
start of the access cycle. The latched ad- 
dress inputs are propagated to the 
MAp -MAg address outputs via an internal 
18-bit MUX, which multiplexes the 18 address 
inputs to 9 row address and 9 column ad- 
dress signals, giving the 'F764 the capability 
to interface 256K DRAMs to the masters. 


The internal refresh row counter has 9 out- 
puts, allowing the 'F764 to refresh up to 512 
row DRAMs. 


The generation of RAS, CASEN, WRITE 
GATE (WG), and Data Transfer Acknowledge 
(DTACK) outputs is controlied by on-chip 
timing logic. 


BLOCK DIAGRAM 


SEL1 
REQi 
REQ2 
SEL2 

GND 


CLK 


RCLK 


Ay-Ai8 
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FUNCTIONAL DESCRIPTION 

The speed at which the 'F764 operates is 
determined by the CP input, with a maximum 
limit of 50MHz. All internal signal timing and 
control is based on this input. 


A microprocessor requests access to the 
DRAM by activating the appropriate REQ 
input. if a refresh cycie is noi in process and 
the other request input is not active, the SEL 
output corresponding to the active REQ input 
will go LOW to indicate that access will be 
granted. The GNT output then goes HIGH (by 
the LOW-to-HIGH transition) indicating that a 
memory access cycle is now commencing. If 
an access or refresh cycle is in process, and 
the other microprocessor has not requested 
access, the SEL output corresponding to the 
active REQ input will go LOW to indicate that 
access will be granted, but GNT will not go 
HIGH until the current cycle is completed. 
After completion of current cycle, and fol- 
lowed by a synchronization period, GNT will 
automatically become active. 


If access to the DRAM is requested by both 
microprocessors, the initial arbitration stage 
will determine which processor will be ser- 
viced by activating the corresponding SEL 
output. This arbitration takes place irrespec- 
tive of whether or not a refresh cycle is in 
progress at the time access is requested. 
REQ contention is arbitrated by internal cir- 
cuitry sampling the REQ1 and REQ2 inputs 
on different edges of the CP input: REQ1 is 
sampled on the rising edge of the clock and 
REQ2 is sampled on the falling edge of the 
same clock. Specially designed CTL flip-flops 
have been used in this circuitry to eliminate 


RAS/MUX/CAS 
TIMING 


ADDRESS 


LATCH 


AND MUX 
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meta-stable states. Again, if a refresh cycle is 
in progress, the GNT output will not become 
active until the refresh cycle is completed. 


When GNT becomes true on the 'F764, the 
A;,-—Ajig address input signals are latched 
internally and the A; —Ag signals are propa- 
gated to the MAg — MAg output pins. One-half 
clock cycle is allowed for the address signals 
to propagate through to the outputs, after 
which the RAS output is brought valid. 


At the next half clock cycle, the Ajo —- Aig 
latch outputs in the 'F764 are selected and 
propagated to the MAg—MAg outputs. The 
write gate (WG) output becomes valid at this 
time to indicate the proper time to gate the 
WRITE signal from the selected processor to 
the DRAM to perform an EARLY WRITE 
cycle. One-half clock cycle is again allowed 
for the Ayj—Ajg signals to propagate and 
stabilize. CASEN then becomes valid. CA- 
SEN can be used as a CAS output or 
decoded with higher-order address signals to 
produce multiple CAS signals. Once CASEN 
is valid, the controller will wait three clock 
cycles before negating RAS, making a total 
RAS pulse width of 4 clock cycles. At the time 
RAS becomes inactive, the DTACK output 
becomes true to indicate that data on the 
DRAM data lines is valid, or that the proper 
access time has been met. DTACK can be 
used to indicate a valid data transfer acknowl- 
edge for processors requiring this signal. All 
controller output signals will be held in this 
final state until the selected processor with- 
draws its request by driving its REQ input 
HIGH. When the request is withdrawn, inter- 
nal synchronization takes place, the control- 


MAo-MAg 
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ler output signals become inactive, and any 
pending access or refresh cycles are ser- 
viced. 


The refresh cycle commences from internally 
generated refresh requests. RCP is divided by 
64 to produce a refresh request internally. 
Refresh requests are arbitrated with SEL 
outputs in the second stage of arbitration. 


Refresh always has priority and will be ser- 
viced immediately or upon completion of the 
current access cycle. At the start of a refresh 
grant, the 9 refresh counter address signals 
are allowed to propagate to the MAg — MAg 
outputs for one-half clock, at which time the 
RAS signal becomes active for 4 clock cy- 
cles, then inactive for 3 clock cycles to meet 
the RAS precharge requirement of the 


Preliminary Specification 


FAST 74F764 


DRAMs, at which time the refresh cycle is 
terminated. 


All signal outputs on the 'F764 are guaran- 
teed to source 35mA at 2.4V in the HIGH 
state and sink 60mA in the LOW state. This 
ensures that the part will incident wave switch 
the 702 lines ihal are commonly seen ii 
memory arrays using DIP packages. 


AC WAVEFORM FOR IMMEDIATE ACCESS (Sequence of events for REQi access when no refresh or REQ2 access) 


cp # *XOFO\2f/0\0/O © 


A' REQ2 sampled 
A REQ1 sampled 


SEL1 triggered (SEL1 triggered by REQ1 sample circuitry) 


B GNT triggered (SEL1 and GNT propagation paths are the same) 
A; —-Ajig latched (Input address latch triggered by GNT circuitry) 


A;—Ag propagate to MA outputs 
C RAS triggered 


D WG triggered 
Aio—-Aig selected 


E CASEN triggered 


F RAS negated 
DTACK triggered 
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SYSTEM CYCLES 


The 74F764 is always in one of the following 


cycles. 
A. IDLE 


There is no request pending 
and the refresh clock has 
not completed 64 clock cy- 
cles since the last refresh 
request. 


B. REFRESH 


A refresh request is initiated 
every 64 refresh clock cy- 
cles, unless there is a re- 
fresh cycle already in prog- 
ress. It is a RAS only refresh 
cycle, derived from the 
clock (CP). 


C. REQUEST1 


D. REQUEST2 


This is a memory access 
cycle for processor 1. It can 
only be initiated when there 
is no refresh or request 2 
cycle in progress. 

This is a memory access 
cycle for processor 2. It can 
only be initiated when there 
is no refresh or request 1 
cycle in progress. 


NOTE: 


* These are internal signals only. 
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SYSTEM CYCLES 


res sae ORME 
- i ae ae | a 
| | | | | | | 
MAC-MAS REF ADDRESS x 


WF11090S 


REQ2 a 
| a] 
a or | 
se Nott ot ae el 
| So aa ea Cas 
: i rr 
SEr2 Ee Ee J | 
ba fy 2h, | | 
GNT | | Feet gang = = ee 
Phe | | 
| | 
RAS | | | | | 
| | | a[po eer | 
rr rr rr, sees bane 
WG | | 


seta | | / 
CASEN | | | 
| | | | | 
DTACK | | { | | | om a Ee 
SE ETEUEEEIE Meenas iene apeiemen eemmeeee eceeemetermeeeneeeeaieeee aetna eed : 
MAO-MA8 —- REF ADDRESS X 


WF11100S 


Request 1 Cycle 
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TYPICAL APPLICATION 


INTERFACE REFRESH 
Voc TO OTHER MEMORY CLOCK CLOCK TO OTHER MEMORY Voc 


ae 
Cm 
14 

f 3STATE 
BUFFER 
74F 1244 

OR 
74F244 


2-80 
| 4 
WR Do-D7 
8 


DATA BUFFERS 
74F245 


CAS RAS WE Ag.g f 
16K x8 


seoleeieemiationtonamiesterimaendRiameetidorianedteranenttameniee-asanieenmeneteeateammaneraecememeaaaamnn eT : crore encore! 


LDO03683S 
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TYPICAL APPLICATION 


INTERFACE REFRESH 
Voc TO SHADOW ROM CLOCK CLOCK Voc 


: | 


a 


GNT 


jREQI 


1 vECODE . } 


SEL1 


F 


3-STATE plished 
BUFFER 
BUFFER 74F 1244 
TAF 1244 
on OR 
74F 244 


oo 


sions {oe enna entrainment Sac ease at coer 


RAS WE Ao-6 CAS 


| RAS Wi Ag.¢ CAS 
16K x 8 


RAS WE Ao.g CAS | 
16K x 8 


1.00368¢S 


68000 With 2-80 Sharing 64K RAM 


1 srasurensnsunen.nuteaninasnineee:ssreytan ern wineunasev stare weianareusunts seen Hint uneraemumetsiin "i emehncrtneentsstitie lth slnnenan i senthithccotedicrouevcunttc- tfc saettat ection etn HE tra tamnnancenememrns rasan roma HratsenremtneanaALir& anemstre\ etomidate nntt etrenrenetevinimantr tnt “nue trinkets SRAhN=OAAA CRATE 
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TYPICAL APPLICATION 


| BUFFER } 
74F 1244 


(CTE 


RAS WE Ao-s CAS RAS WE Ao-3 CAS | j RAS WE Ao-s CAS 


256K x8 256K x8 256K x 8 


L.D03703S 


Two 68000 Processors With 1 Mbyte RAM 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 
VIN Input voltage ~0.5 to +7.0 V 


lin Input current -30 to +5 mA 


OLR et el chee abe a he Soe eee We cas 
lout Current applied to output in LOW output state mA 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage _ 

Vm «AIGH-level input voltage 

—_ VIL - LOW-level input voltage 

ie Input Clamp current 

log s«CHIGH-level output current ; 

—_ low _ LOW-level output current Buffer 
| Ta Operating free-air temperature eo 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! UNIT 
Typ? 
lon =-15m 
VoH HIGH-level output current 2.7 3.4 


lon2 = -35mA | +10%Voc 2.4 


+10%Voc 


0.35 
0.35 
0.45 


lo. = 24mA 


+5%Voc 


£10%Vcc 


VoL LOW-level output voltage 
lot2 = 6O0MA 


Vik Input clamp voltage Voc = MIN, |) = Ix —0.73 | -1.2 
Input current at maximum ” _ 
\ Seer Voc = 0.0V, V; = 7.0V uA 
his HIGH-level input current Voc = MAX, Vj; = 2.7V uA 
"i LOW-level input current Voc = MAX, V) = 0.5V | -0.6 | mA 
los Short circuit output current Voc = MAX -100 mA 
loc Supply current (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. lone is the current necessary to guarantee the LOW to HIGH transition in a 7022 transmission line. 

4. lore is the current necessary to guarantee the HIGH to LOW transition in a 70Q transmission line. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic.'') 


74F764 


Ta =0°C to +70°C 


Ta = +25°C 2 fae 
PARAMETER Pe i ee Voc = +5.0V Vee = hea +10% 
a eels C. = 300pF, R, = 702 C. = 300pF, 
: RL = 702 


fuax Maximum Clock Frequency 


teLH Propagation delay 


5 10 14 
toy.  CP( 1) to SELT 5 10 


tpLy Propagation delay 
tpH. CP( Ll) to SEL2 


Propagation delay CP(B) to GNT 
Propagation delay (Note 1) 


= 


a) 
” n 


H 


N 


=) 


tPLH ns 


tPHL 


tpLH Propagation delay 
tpHL CP(B) to MA(Row Address) 


tpLH Propagation delay CP(F) to RAS 


tpHL Propagation delay CP(C) to RAS AC Waveforms 


tpLy Propagation delay CP(D) to WG 5 
) 


ao) 
” 


jee) 
> 
n 


n 


” 


n 


i?) 


tPHL ns 


— | —_ oe ee ee ee ee ee ee Y — br 
[o> aa me?) (oe) OND DD) AD1 DD) DM MD 


= 
oO 

_ ae _ 
oS 


Propagation delay (Note 1 


teLH Propagation delay 
tpHL CP(D) to MA(Column Address) 


—_ ae 7 
o> | © © 


teLy Propagation delay (Note 1) 


te 
5 


n 


”n 


n 


tPHL Propagation delay (Note 1) 


tpLy Propagation delay 
teu CP(transition) to MA(Refresh) 


NOTE 1: 
These delays are with respect to clock edge ''’G'' of the REQ1 or REQ2 access cycle shown on the AC Waveforms. 


AC SET-UP REQUIREMENTS 


wal 
£ 


-aoafoufof a 
NM) DMD), OD] OD 


Ta =0°C to +70°C 
Vec = +5.0V + 10% 
C._ = 300pF, 


Ta = + 25°C 
TEST 
PARAMETER Voc = +5.0V 
CONDITIONS Gc scone RESTO 


ts,(H) Set-up time, HIGH or LOW 
t,(L) REQ1, REQ2 to CP 


Hold time, HIGH or LOW 


CP to REQ1, REQ2 


Set-up time, HIGH or LOW 
A; -Aig to CP(falling edge) 


AC Waveforms 
Hold time, HIGH or LOW 
CP(falling edge) to A; -Ajig 


tw(H) CP pulse width, 
tw(L) HIGH or LOW 


tw(H) RCP pulse width, 
tw(L) HIGH or LOW 
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r 


PULSE 
GENERATOR 


TC01862S 


Cy = 300pF 


RL= 702 
Test Circuit Simulating RAM Boards 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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NEGATIVE 


PULSE 
10% 


il es (THL(tf) 


ITLH(th) 


ae = 


AMP (V) 
POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Rep. Rate | Pulse Width 
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FEATURES 


e Allows two microprocessors to 
access the same bank of DRAM 


e Replaces 25 TTL devices to 
perform arbitration, signal timing, 
multiplexing, and refresh 
generation 

¢ 9 address output pins allow 
contro! of up to 256K DRAMS 

® Separate refresh clock allows 
adjustable refresh timing 

@ Same as F764 but without 
acidress input latch 


e 50MHz Maximum Clock rate 


DESCRIPTION 


The 74F765 DRAM Dual-Ported Control- 
ler is a high-speed, clocked dual port 
arbiter and timing generator that allows 
two microprocessors, microcontrollers, 
or any other memory accessing devices 
to share the same block of memory. The 
device performs arbitration, signal tim- 
ing, address multiplexing and refresh, 
replacing up to 25 discrete TTL devices. 


The 'F765 is an unlatched option of the 
‘F764, designed to be used in systems 
that provide latched address lines. 


The device is available in a 40-pin plastic 
DIP or 44-pin PLCC with pinouts de- 
signed to allow convenient placement of 
microprocessors, DRAMs, and other 
support chips. 


February 1986 


74F765 
DRAM Controller 


DRAM Dual-Ported Controller 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL fMAX 


74F765 


ORDERING CODE 


PACKAGES 


Plastic DIP 
PLCC-44 


COMMERCIAL RANGE 
Veco = 5V +10%; Ta =0°C to +70°C 


N74F765N 
N74F765A 


NOTE: 
For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F (U.L.) | LOAD VALUE 
DESCRIPTION econ 


HIGH/LOW 
Request inputs (active LOW) 1.0/1.0 
1.0/1.0 


20ynA/0.6mA 
Clock input 0/1. 
Refresh clock input 1.0/1.0 


20pA/0.6mA 
20uA/0.6mA 
Address inputs 20uA/0.6mA 
748m 


1.0mA/48mA 
1.0mMA/48mA 
50/80 
50/80 | 
50/80 © 
50/80 


Grant output 
Select outputs (active LOW) 


Data transfer acknowledge output 1.0mMA/48mA 


Row address strobe 


(output active LOW) 1.0mA/48mA 


1. OmA/ 48mA 


MAO — “MAB Address outputs 1.0mA/48ma 
pets 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


Write gate output 


Column address strobe enable out- 


put (active LOW) 1.0mA/48mA 
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DRAM Controller 74F765 


PIN CONFIGURATION 


: 
: 
— 


onsey Ayo As Ay, Ap Ayo A, RCP WG GNT CASEN DTACK 
[36] DTACK 


REQ1 CD07450S 


CD07460S 


BLOCK DIAGRAM 


RAS/MUX/CAS 
TIMING 


MAg-MAg 


| ADDRESS 
: MUX 


BD02232S 
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Logic Products 


FEATURES 

® Multiplexed 3-State 1/O ports 

® Built-in lookahead carry capability 
@ Count frequency 145MHz typical 
® Supply current 90mA typical 


® See 'F269 for 24-pin separate I/O 
port version 


® See 'F579 for 20-pin version 


QESCRIPTION 


The 'F779 is a fully synchronous 8-stage 
ap/down counter with multiplexed 3- 
State I/O ports for bus-oriented applica- 
“ons. All control functions (hold, count 
a4, COunt down, synchronous load) are 
sontrolled by two mode pins (So, S;). 
The device also features carry looka- 
nead for easy cascading. All state 
changes are initiated by the rising edge 
of the ciock. 


iN CONFIGURATION 


"a 


SS aes 


CD08050S 
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FAST 74F779 
8-Bit Counter 


8-Bit Bidirectional Binary Counter (3-State) 
Product Specification 


fA i] 


| TYPICAL SUPPLY CURRENT 
(TOTAL) 
90mA 


TYPE TYPICAL fmuax 
74F779 145MHz 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta = 0°C to +70°C 


N74F779N 


N74F779D 


PACKAGES 


Plastic DIP 
Piastic SOL-16 


NOTES: 
1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 
70pA/0.6mA 


3mA/24mA 
i 20ynA/0.6mA 


DESCRIPTION 


Data inputs 


150/40 


Data outputs 


Output enable input 
(active LOW) 


20nA/0.6mMA 


Count enable trickle input 
(active LOW) 


20uA/0.6mA 


20uA/0.6mA 


1mA/20mA 


Clock input pulse 
(active rising edge) 


Terminal count output | fame 
(active LOW) n0/98 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


WO3 . Os 
VO2_ VOq TK) 


LS09970S 


"4,5,6CT=256 AS 
| 4,5,6CT=0 a 
Voc =Pin 13 
GND = Pin 4 


LS10290S 
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8-Bit Counter FAST 74F779 


FUNCTION TABLE 


OPERATING MODE 


H X 1/Oa to 1/Oh in HIGH Z 
‘e Flip-flop outputs appear on !/O lines 
x Parallel load all flip-flops 


Count down 


H = HIGH voltage level 

L = LOW voltage level 

X = don't care 

not LL means SO and S1 should never both be LOW level at the same time. 
q = LOW-to-HIGH clock transition 


LOGIC DIAGRAM 


110, 


110) -—~ 


DETAIL A 


LEAD 


1105 
LD03903S 


Og -—— 


1 
LD04180S 
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8-Bit Counter | FAST 74F779 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


A 


PARAMETER 74F UNIT 
Voc Supply voitage ~0.5 to +7.0 V 
VIN Input voltage -0.5 to +7.0 V 


HIN input current : ~30 to +5 
r Vout Voltage applied to output in HIGH output state -0.5 to +5.5 : 


[ lout Current applied to output in LOW output state 48 


marae a ere an pe re nen tN Ae aR teen Tn Aenea ARR ATRL SSF Ne eA AA he rN YO Aro 


Tt, Operating free-air temperature range 0 to 79 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


1/09 - 1/07 
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8-Bit Counter FAST 74F779 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS' 


Vereen 


74F779 


UNIT 


u 
ZEEEREET ; 
4 


+10%Voc 


HIGH-level output aie. Voc = MIN, Vip = MAX, ae 
YOH: Voltage ee low = MAX, Vin = MIN = 1O"6N Ge si 
all inputs +5%Vocc 
Voc = MIN, Vi = MAX, EIDE sc 


VoL LOW-level output voltage 


Viq = MIN, lo, = MAX 


ac 


Input clamp voltage Voc = MIN, t= tik 
Input current at Sp,CP,CET,OE Voc = MAX, V| = 7.0V 


I maximum input 

voltage 1/09 - 1/07 Voc = 5.5V, V; = 5.5V 
HIGH-level input current Voc = MAX, V, = 2.7V 
LOW-level input current Voc = MAX, V; = 0.5V 


loZH Off-state current 7 > Ss : 
+H HIGH-level voltage applied MOG rotors bee Meuvinuicries 
lozL Off-state current 7 a = 

+l, LOW-level voltage applied NG = Mev MEINEM ave Ry 


los Short-circuit output current? Voc = MAX 


| ma | 

ls 
Flock Voc = MAX 128: mA 
lccz 


ht 
3 
> 


nm 
oO 
i= 

> 


NH 


3 
> 


c= 
> 


Oo 
pst 
> 


loc Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 26°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting oi a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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8-Bit Counter FAST 74F779 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."') 


74F779 


Ta =+25°C Ta =0°C to +70°C 


Vec = + 5.0V Vec = +5.0V + 10% 
C, = 50pF C, = 50pF 
R, = 50082 Rz_ = 5002 


teLy Propagation delay 4.5 7.0 10.5 4.5 11.0 
tpu. Ss CP to I/O, wavelorm'4 55 8.0 10.5 5.5 11.0 
teLy Propagation delay 4.5 7.0 9.0 4.5 10.0 
isa. “CP to TC meow) 4.5 7.0 9.0 4.5 10.0 
tpLy Propagation delay 3.0 : : : 
teHL CET to TC wraveronn:2 3.0 : 
tpzH Disable time from HIGH Waveform 4 25 
tpzi or LOW level Waveform 5 4.5 : . . ‘ 
tpHz Enable time from HIGH Waveform 4 1.0 3.0 6.5 1.0 8.0 
tpLz or LOW level Waveform 5 1.0 4.0 7.0 1.0 8.0 
Subtract 0.2ns from minimum values for SO package. 


AC SET-UP REQUIREMENTS 


PARAMETER TEST CONDITIONS 


74F779 


Ta = +25°C Ta =0°C to +70°C 
Voc = + 5.0V Voc = +5.0V + 10% 
CL = 50pF 


PARAMETER TEST CONDITIONS UNIT 


ts(H) Set-up time, HIGH or LOW 


th(H) Hold time, HIGH or LOW 

th(L) 1/O, to CP Waveform 3 

ts(H) Set-up time, HIGH or LOW 

ts(L) CET to CP Waveform 3 : 


=) 


Hold time, HIGH or LOW 
CET to CP 


tw(H) Clock pulse width 
tw(L) HIGH or LOW Waveform 1 
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8-Bit Counter 


AC WAVEFORMS 


Product Specification 


FAST 74F779 


WF06569S 


Waveform 1. Clock To Output Delays 
And Clock Pulse Width 


WF06101S 


WFO608IS 


Waveform 3. 3-State Output Enable Time To LOW Level 


And Output Disable Time From LOW Level 


Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


3 7.0V 


PULSE 
GENERATOR 


Ri 


WF06471S 


Test Circuit For 3-State Outputs 
SWITCH POSITION 
closed 


closed 
open 


tpLz 


tpz 
All other 


DEFINITIONS 
R,_ = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vm = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
i 


FAMILY 
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FAST 74F784 
Multiplier 


8-Bit Serial/Parallel Multiplier (With Adder/Subtractor) 
Preliminary Specification 


Logic Products 


FEATURES TYPE TYPICAL f TYPICAL SUPPLY CURRENT 
® Seriai (n < 8)-bit muitiplicaiion MAX (TOTAL) 
® Final stage adder/subtractor for 65 MHz 67mA 
optional use in adding a B bit to 
obtain S +B. ORDERING CODE 
@ Two's complement multiplication PACKAGES COMMERCIAL RANGE 
® Cascadable for any number of Veco = 5V + 10%; Ta = 0°C to +70°C 
bits Plastic DIP N74F784N 
® Full Adder and B — 1 input Plastic SOL-20 N74F784D 
included for maximum flexibility NOTES: 


: 1. SO package is surface-mounted micro-miniature DIP. 
® Maximum clock frequency SOMHz 2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


guaranteed Data Manual. 


® Supply current 100mA max INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 
74F(U.L.) LOAD VALUE 
DESCRIPTION PINS DESCRIPTION HIGH/LOW 


The 'F784 is a serial n X 8-bit multiplier Xo - X7 Multiplicand data inputs 1.0/1.0 20uA/0.6mA 


_ a i ae bell neh arial a Serial multiplier input 1.0/1.0 20uA/0.6mA 

optionai use tn aqgaing a it TO ODtain ; 100 | 
+B. A'B - 1' bit can also be added via Clock pulse input 1.0/1.0 20yuA/0.6mA 
Serial expansion input 1.0/1.0 20uA/0.6mA 
1.0/1.0 20uA/0.6mA 


P 
an internal flip-flop to achieve a 1-bit K 


delay. The X word is parallel loaded (8 | M | 


bits wide) into latches and the Y word is Parallel load input 1.0/2.0 20uA/1.2mA 
clocked in serially from a shift register. - = 

: : : YS a Add/subtract t 1.0/1.0 20uA/0.6mA 
The 'F784 is particularly useful for high- Sees . . 


speed digital filtering or butterfly net- Bn Serial B input 1.0/1.0 20HA/0.6mA 
works in fast Fourier transforms. Bn-1 Delayed serial B input 1.0/1.0 20uA/0.6mA 
SP 
S$ +B 


Mode control input 


a} 
- 


| SP ss Serial X.Y product output 50/33.3 1mA/20mA 
Loe. | Serial Y-Y +B output 50/33.3 4mA/20mA 


OTE: 
one ae FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


g—f721/C2 8 x 12'S COMP7 
[LOW FOR MSB) 
> C3/ 
M4 
a | SRGB 


0 
Pp 
1 


19 6 5 4 3 18 17 16 15 14 1 


Y Xo X1 X2 X3 Xq Xs Xp X7 Bh Bn-1 


LS09961S 


CD08040S 


L$10280S 


Voc = Pin 20 
GND = Pin 10 
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macs emo ama: Mat CREE SA 


Multiplier 


Agus A CAAA Ce 2 A CITT SL RE OPO YE ARR ENE 


The 'F784 is a serial/paralie! 8-bit multiplier. 
Also included is an adder/subtractor stage. 
The X word (multiplicand) is loaded into a 
register while simultaneously clearing the 
arithmetic cell flip-flops in preparation for a 
multiplication. The Y word (imuttiplier) is 
clocked in serially. 


Expansion Capatancy iS provided via the M 
and K inputs. The K (cascade) input is con- 
nected to the SO output of the more signifi- 
cant chip. The M (mode) input is used to 
determine whether the multiplicanid is to be 


LOGIC DIAGRAM 


treated as a two's complement or unsigned 
number. 


The 'F784 has logic to enable complex arith- 
metic to be performed. A serial adder/sub- 
tractor enables constants to be added to the 
product. Typically, this feature would be used 
in FFT butterfly networks to reduce package 
cOunl and power. 


Two outputs are provided; the product X-Y 
and the product X°Y +B. Because of the 
internal adder/subtractor, a speed advantage 


ats 
nee meng 
2) 


Preliminary Specificaticn 


FAST 74F784 


is gained when using the 'F784 over using a 
separate adder and multiplier chip. 


During a multiplication operation, the first 
clock cycle is used to load both the X word 
(multiplicand) and the first bit of the Y word 
(operand) into the input registers. At this time 
there is no valid data at the SP output, so that 
B bits added will not give the correct sum 
output. In order to load the first B bit on the 
same clock as X and Y, a By.4 input is 
provided which delays the B data by one 
clock cycle. Thus, a valid output results. 


| 
| 
H 
gates Ng 


| 1 | 
' 
ADDER/SUB TRACTOR AND REGISTERS peo 4 
SE age 3° oe W¥aeVa-4 Cp M i 1 | 
CLOCK . py joe ; | 
(CP) net a < 7 ee ee “ 1. | | | | 
Mews SEAa aie sees), etl ate Peis i be cane 
De | te 
Snell otha Bete, sha ety | imei SS cn + ee has ean a a ee 
i | 
Br Bh AIS 
ABD? 
SUBTRACT 
1.044208 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free- ~air temperature range.) 


“PARAMETER TAF 
~ Supply “voltage | ~0.5 to + z oO 


Input voltage © 


_ input current ~30 to +5 


“Voltage: applied to ‘output in HIGH output state -0.5 to +Vcc Vv 

one? ee ee RS Dror ete eras Ra ee tee Te bah eae a NSN Ms Sere arte eed Reeretee see ae 
Cutre ant applied t to output in LOW output state 40 mA 
_ Operating free- air temperature range 0 to 70 °C 


RECOMMENDED OPE RA TING CONDITIONS | 


PARAMETER 


few eee ane merc arees amine ape an cee see Mi aamsare +0 


Vou Supply volt lage 


Vii HIGH: level input voltage 


Vig. LOW. love! input vol tage | 
Ie Input clarap current 
low _HIGH- level ‘output current | 


Hon LOW. ‘level vuipui current 


ie TA Operating free air temperai ure 
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Multiplier FAST 74F784 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
74F784 


| PARAMETER TEST CONDITIONS' nina ; UNIT 
wt [ wo | 
Voc = MIN, Vi_ = MAX, e10%Voo | 25 | | | 
VoH HIGH-level output voltage ; 
Vin = MIN, low = MAX + 5%Voc 2.7 3.4 V 


H 
i] 


0.35 0.50 
0.50 
-1.2 


+10%Voc 


Voc = MIN, Vi, = MAX, 
Vin = MIN, lor = MAX 


VoL LOW-level output voltage 


t 

= ae 
~“ 
wo] 


Vik input clamp voltage Voc = MIN, | = tik 


Input current at 
maximum input voltage 


Voc = MAX V, = 7.0V 


Voc = MAX, V; = 2.7V 


NH HIGH-level input current 


PL 
Others 


| 
ho 
= 
> 


Ne LOW-level input current Voc = MAX, V; = 0.5V 


3 
> 


los Short-circuit output current? 


loc Supply current (total) . Voc = MAX 67 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize interna! heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 


ye) 
oO 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."') 


74F784 
Ta = +25°C Ta = 0°C to +70°C 
= = + 109 
PARAMETER TEST CONDITIONS Voor a 20. Voc ¥S:0N 2 10%") “UNIT 
CL C. = 50pF 
RL = 50082 Ry = 50022 
Min 
fMax Maximum clock frequency Waveform 1 50 MHz 
ee ee 
ns 


tPLH Propagation delay 
tpy. . OP to SP Waveform 1 
tPLH Propagation delay 
tPHL CPtoS +B Waveform 1 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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Multiplier FAST 74F784 


AC SET-UP REQUIREMENTS 


74F784 
Ta = +25°C Ta =0°C to +70°C | 
= +5, = +5, + 109 ‘ 
PARAMETER TEST CONDITIONS ye ed Vee leer UNIT | 
Ry = 5002 R, = 5002 | 
Typ Min Max 
Set-up time 
K to CP Waveform 3 
Hold time 
K to CP Waveform 3 
Set-up time 
Y to CP Waveform 3 
Hold time 
Y to CP Waveform 3 
t,(H) Set-up time 
te(L) X3 to PL Waveform 3 
ty, (H) Hold tire 
tn(L) X5 to BL Waveform 3 
Set-up time : 
B, to CP Waveform 3 
Hold time 
B, to CP Waveform 3 
Set-up time 
A/S to CP Waveform 3 
Hold time . 
A/S to CP Waveform 3 
Set-up time 
B, to CP Waveform 3 
Hold time 
B, to CP Waveform 3 
Recovery time 
PL to CP Waveform 2 
Pulse width 


Waveform 1 
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Multiplier : FAST 74F784 


AC WAVEFORMS 


SP, SP+B 


SP, SP+B 


WF06235S 


WF06194S 


Waveform 1. Clock To Output Delays, Clock Pulse Waveform 2. Parallel! Load Pulse Width, Paraliel Load To 
Width, And Maximum Clock Frequency Output Delay And Parallel Load To Clock Recovery Time 


vost eu uA fou «UW 


th() 4. ty(H) 
— tg(L) ta(H) 


WF07333S 


Waveform 3. Data Set-up And Hold Times 


NOTE: For all waveforms, Viy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


f PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


TC01860S 10% 
OV 


WF06450S 


Vm = 1.5V 


Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS INPUT PULSE REQUIREMENTS 


R,. = Load resistor; see AC CHARACTERISTICS for value. FAMILY 
C, = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Putse Width | trun | trau_| 
see AC CHARACTERISTICS for value. | s00ns 


Ry = Termination resistance should be equal to Zour 


of pulse generators. 


fasne | 2500 
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FEATURES 

@ High-speed parallel registers with 
positive edge-triggered D-type 
flip-flops 

® Extra data width for wide 
address/data paths or buses 
with parity 

e High impedance NPN base input 
structure minimizes bus loading 

® 1, is 20uA vs 1000uA for 
AM29821 series 

@ Buffered control inputs reduce 
AC effects 

e ideal where high-speed, light 
loading, or increased fan-in are 
required as with MOS 
microprocessors 

® Positive and negative overshoots 
are clamped to ground 

® 3-State outputs glitch free during 
power-up and down 


@ 48mA Sink current 

e Slim DIP 300 mil package 

e Broadside pinout 

@ Pin-for-pin and function 
compatible with AMD AM29821 — 
29826 series 


DESCRIPTION 

The 74F821 Series Bus Interface Regis- 
ters are designed to eliminate the extra 
packages required to buffer existing reg- 
isters and provide extra data width for 
wider address/data paths or buses car- 
ring parity. 


The 'F821 and 'F822 are buffered 10-Bit 
wide versions of the popular 'F374/ 
‘F534 functions. 
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FAST 74F824 /822/823 / 


824/825 /826 


Bus Interface Registers 


Preliminary Specification 


'F821 10-Bit Bus Interface Register, Non-Inverting (3-State) 
'F822 10-Bit Bus Interface Register, Inverting (3-State) 
‘F823 9-Bit Bus Interface Register, Non-Inverting (3-State) 
'F824 9-Bit Bus Interface Register, Inverting (3-State) 
'F825 8-Bit Bus Interface Register, Non-Inverting (3-State) 
'F826 8-Bit Bus Interface Register, Inverting (3-State) 


TYPICAL fax 


'F821/ 'F822/ 'F823 
'F824/ 'F825/ 'F826 


115MHz 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Plastic SOL-24 


NOTES: 


COMMERCIAL RANGE 


Voc = 5V +10%; Ta = 0°C to +70°C 


N74F821N, N74F823N, N74F825N 
N74F822N, N74F824N, N74F826N 


N74F821D, N74F823D, N74F825D 
N74F822D, N74F824D, N74F826D 


1. SO package is surface-mounted micro-miniature DIP. 
2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


NOTE: 


LOAD VALUE 
DESCRIPTION HIGH/LOW HIGH/LOW 


se 
(active LOW) 
O (active LOW) 


Master reset input (active LOW 


74F(U.L.) 


1.0/0.033 20pnA/20uUA 


1.0/0.033 


20pA/20uA 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


The 'F823 and 'F824 are 9-bit wide 
buffered registers with Clock Enable and 
Master Reset which are ideal for parity 
bus interfacing in high performance 
microprogrammed systems. 


The 'F825 and 'F826 are 8-bit buffered 
registers with all the 'F823/'F824 con- 
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trols plus multiple Enables (OEo, OEj, 
OEz) to allow multiuser control of the 


interface, e.g., CS, DMA, and RD/WR. 
They are ideal for use as an output port 
requiring high Io./lon. 
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Bus Interface Registers FAST 74F821 /822/823 /824/825/826 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


23456789111 


Dy D, D2 D3 Dy D; Dg D7 Dy Dy 


23 22 21 20 19 18 17 16 15 14 


LS10220S 


CD08210S LS10090S 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


234567890 


Dy B, D2 D3 Dy Dg Dg D7 Dg Da | 


Qy Q, Qy Qz Q, Qs Ag Q, Qs Qa | 


23 22 21 20 19 18 17 16 15 14 


L$10210S 


CD08200S 


LS10100S 
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Bus Interface Registers FAST 74F821 /822/823/824/825/826 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
"F823 


2345 6/7 8 9 W 


Dy D, D, D3 Dy Ds Dg D, Dy 


Qy Q, Q, Q, Q, Qs Ag Q7 Ag 


23 22 21 20 19 18 17 16 15 


LS10200S 


CD08191 


PIN CONFIGURATION LOGIC SYMBOL 


23 45 6 7 8 9 10 


23 22 21 20 19 18 17 16 15 


LS10190S 


CD08180S 


LS10080S 
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Bus Interface Registers FAST 74F821/822/823 /824/825/826 


PIN CONFIGURATION | LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


34567 8 9 0 


Qo Q, Q2 Qz Qy, Qs Qe Q7 


22 21 20 19 18 17 16 15 


LS10180S 


LS10050S 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


7 8 9 10 


TD; D, D> Dy Dy Ds Dg Dy | 


22 21 20 19 18 17 16 15 
LS10170S 


CD08160S 


LS10060S 
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Bus Interface Registers FAST 74F824 /822/823 /824/825/826 


LOGIC DIAGRAM 


'F821/'F822 


Qo/Qp Q,/a, Q,/Q, Q,/0, Q,/Q, Q;/O. Q,/Q, Q,/Q, Q,/Q, Q,/Q, 


LD04280S 


'F823/'F824 


Q,/Q, 


LD04270S 


'F825/'F826 


Q./Qg Q,/Q, 


LD04260S 
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EECA REDE cL TDI BOP OSB 


Bus Interface Registers | | FAST 74F824 /822/823 /8 326 | 


(Te ESSORIPE ROS SA REESE TEI EPI ESEOE A M ES TP RCD NE BENET TTE SER TRELED OT AVENE EEA ESA LE OAS SIA EE TOLL IST S SEC AE ASI NI EI IE TIE PC OSS TTI EIT STEN AINSI TEE IEEE ROLE EN 


24 /825/8 


Ona 


FUNCTION TABLE FOR 'F821 AND 'F822 


OUTPUTS 


No change _ 
No change 


No change 


Z 


OUTPUTS 


a cial es a ss 
H L 
L H 


Z 


1 = HIGH voltage level steady state 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
L. = LOW voltage level steady state 
| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
X = Don't care 

= LOW-to-HIGH clock transition 
2 = High Impedance 
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Bus Interface Registers FAST 74F821/822/823/824/825/826 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Voc Supply voltage -0.5 to +7.0 V 


VIN Input voltage —-0.5 to +7.0 V 


lin Input current -30 to +5 mA 


Voltage applied to output in HIGH output state -0.5 to +5.5 V 
Current applied to output in LOW output state p88 mA 
Operating free-air temperature range oS 


Voc Supply voltage 


HIGH-level input voltage 


ViL LOW-leve! input voltage 


Input clamp current 


HIGH-level output current 


lo LOW-level output current 


Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F821, 822, 823 
PARAMETER TEST CONDITIONS! 74F824, 825, 826 UNIT 


_Min_| tye? | Max 


Voc = MIN, Vit = MAX, +10%Vocc 


2.4 
Vin = MIN, lon = MAX + 5%Voc 2.7 3.4 
0.35 | 0.50 


vee +10%Voc 


+ 5%Voc 


VoH HiGH-level output voltage 


Voc = MIN, Vi, = MAX, 
Vin = MIN, Io, = MAX 


Input clamp voltage Voc = MIN, |) = lik 


Voc = 0.0V, V; = 7.0V 


VoL LOW-level output voltage 


Vik 


Input current at maximum 
input voltage 


HIGH-level input current Voc = MAX, V| = 2.7V 


Voc = MAX, V; = 0.5V 


LOW-level input current 


Off-state output current, 


loZH _-HIGH-level voltage applied MEGS TER Mites MUN MO EON 


Off-state output current, 


loZL_ —- LQW-level voltage applied 


Voc = MAX, Vig = MIN, Vo = 0.5V 


'FB21, 'F822 
'F823, 'F824 
‘F825, 'F826 | 


esteem nnteenrrneenreh i es 


Supply current 
cc (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the approyviate vaiue specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing log, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH outout may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests shouid be performed last. 
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age EBL 


Bus Interface Registers FAST 74F821/822/823/824/825/826 


7 DE EI TTT ITA TR PR NS EI ST PEI SOS ES SL 2 STEP EISELE EI SASSER ORES TREE IM RP A 


PRELIMINARY 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note: 202, “Testing and Specifying FAST Logic."’) 


74F821, 74F822, 74F823, 
74F824, 74F825, 74F826 


Ta = +25°C Ta =0°C to +70°C 
PARAMETER TEST CONDITIONS Vec = +5.0V Voc = +5.0V +10% | UNIT 
C. = 50pF C.. = 50pF 
RLE = 5002 R. = 5002 


| 


Min Typ 


Maxirnum clock frequency Waveform ES 100 Hew ans tl 
_ Propagation delay . 7.0 
Propagation delay ‘F823, ‘F824 : 
MIR to Qn or Q, | 'F825, 'F826 man 1g 
10.5 Be 
9.5 


Output enable time to 
HIGH or LOW level 


Waveiorm 4 
Output disable time 


from HIGH or LOW level Waveform 5 


NOTE: 
Subtraci 0.2ns from minimum values for SO package. 


AC SET- UP REQUIREMENTS 


a a 


74F821, 74F822, 74F823, 
| 74F824, 7AF825, 74F826 


eye + 25°C Ta =0°C to +70°C 


PARAMETER TEST CONDITIONS Vcc = + 5.0V Voc = +5.0V +10% | UNIT 
C, = 50pF 
Ry = 5002 


Max 


| 
| 
| 
rae 
| 2 < 
, @ Q. 
| § oO 
a 4b ss 
=o ae 
Ja | oy 
' i i 
| 
| 
| 
| 
J “eo 
mn | OD 


f 3 3 
77) o 


~ te(H) Set- up time, HIGH or LOW 
t,(L) Dy to CP 


th(tl) Hold time, HIGH or LOW 
t,(L) Dr, to CP 


tyw(H) slock pulse width 
tw(L) HIGH or LOW 


ts(H) ” Set- -up time, HIGH or 
_tg(L) Low EN to cP 


tht) Hold time, HIGH or 
LOW EN to CP 


tw(H) CP pulse width 


Waveform 3 


S 
” 


‘F823, ‘F824 
‘F825, ‘F826 


Waveform 3 


=) 
n 


tL) HIGH or LOW eee 
tw(L) MR pulse width, LOW Waveform 2 
fo Sa gt spot ce ae ess cama OO POM Ae as 
Sis ‘F825, ‘F826 
MR recovery time Waveform 2 ns 


February 1986 6-658 


Signetics Logic Products Preliminary Specification 


Bus Interface Registers FAST 74F821/822/823/824/825/826 


AC WAVEFORMS 


WF06112S 


WF06138S 


Waveform 1. Clock To Output Delays, Waveform 2. Master Reset Pulse Width, 
Clock Pulse Width, And Master Reset To Output Delay And 
Maximum Clock Frequency Master Reset To Clock Recovery Time 


‘g Von — 0.3V 


OV 


WFO608DS 


WF0632SS 


Waveform 3. Data And Select Set-up And Hold Times Waveform 4. 3-State Output Enable Time To HIGH Level 
And Output Disabie Time From HIGH Level 


WF0607AS 


Waveform 5. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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Bus Interface Registers FAST 74F821 /822/823/824/825/826 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION INPUT PULSE REQUIREMENTS 


FAMILY 
tpLz closed 


All other open 


DEFINITIONS 
Ri = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zour 
of pulse generators. 
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DESCRIPTION 


The 'F827 and 'F828 10-Bit bus buffers 
provide high performance bus interface 
buffering for wide data/address paths or 
busses carrying parity. They have NOR 
Output Enables (OE9, OE,) for maximum 
control flexibility. 


The 'F827 and ‘F828 are functionally 
and pin compatible to AMD AM29827 
and AM29828. 


The 'F828 is an inverting version of 
‘F827. 


PIN CONFIGURATION 


TOP VIEW 


CD08010S CD08020S 


February 1986 


FAST 74F827, 74F828 
Buffers 


'F827 10-Bit Buffer/Line Driver, Non-Inverting (3-State) 
‘F828 10-Bit Buffer/Line Driver, Inverting (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL PROPAGATION 
TYPE DELAY 
74F827 . 
74F828 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F827N, N74F828N 
Plastic SOL-24 N74F827D, N74F828D 


NOTE: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
PINS DESCRIPTION HIGH/LOW | HIGH/LOW 


Data inputs 1.0/1.0 20nA/0.6mA 


Data outputs for ‘F827 150/80 3mA/48mA 
Data outputs for 'F828 150/80 3mA/48mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
"F827 


23456789 0N 


Dy D, Dz D3 D, Ds Ds Ds Dg Dg 


Qy Q, Qy Q; Q, A, Qs Q, Qe Qy 


23 22 21 20 19 18 17 16 15 14 
Ls09880S 


‘F828 


2345678910 T 


Dy D, Dz D; D, D; D, Ds Ds Dg 


LS09900S LS09910S 


23 22 21 20 19 18 17 16 15 14 


Lsogsg0S 
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Buffers FAST 74F827, 74F828 


LOGIC DIAGRAM 


LD04100S 


OPERATING MODE 


Transparent 


H 


H = HIGH voltage level 
L =LOW voltage level 
X = Don't care 

Z = High impedance 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage 


Input voltage 


lin Input current -30 to +5 a ae 
VouT Voltage applied to output in HIGH output state -0.5 to +5.5 — ae 


louT Current applied to output in LOW output state a ae 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


V 
V 
mA 
V 
mA 
°C 
PARAMETER UNIT 
CC Supply voltage : V 


V 
Vi HIGH-level input voltage 
Vi LOW-level input voltage 


2 ae 
L 
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Buffers FAST 74F827, 74F828 


PINT +! SAP PIE ea EY OA ERR AC I AE EVRETSEAEE I SCRA LA TURE SPRATT 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
a Saas aaeanekae uae 


PARAMETER TEST CONDITIONS! 
. HIGH-level Voc = MIN, Vi. = MAX, 
as output voltage Vin = MIN, lou = MAX 
VoL LOW-level output voltage eC MING Vib Ms 


Vin = MIN, Io, = MAX 


Vik Input clamp voltage Voc = MIN, | = lix 


Input current at Voc = 0.0V; = 7.0V 


maximum input voltage 


lie HIGH-level input current Voc = MAX, V) = 2.7V 
hie LOW-level input current Voc = MAX, V; * 0.5V 


Off-state output current, 
HIGH-level voltage applied 


loZH 


Off-state output current, 


loz LOW-level voltage applied 


Voc = MAX, Vin = MIN, Vo = O.5V 


Voc = MAX 


los Short-circuit output current? 


loc Supply current (total) IocL Voc = MAX 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified unds: recommended cperating corditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

~ 3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or saraple-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolenged shorting of a HIGH output may raise the chip temperature 
well above norma! and thereby cause invalid readings in other parameter tests. In any ssquence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


74F827, 74828 
Ta = +25°C IT, =0°C to +70°C 
Voc = +5.0V Voo = +5.0V +10% 


nee ep ae eee a mere 


PARAMETER TEST CONDITIONS 


Propagation delay 
Dy to Qh 


Propagation delay 


Waveform 1 


Waveform 1 
Waveform 3 
Waveform 4 


Waveform 3 
Waveform 4 


tpz7H Output enable time to HIGH or 
te2L LOW level OE to Qn, Qn 


tpHz Output enable time from HIGH 
tpLz or LOW level OE to Qrp, Qr 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


February 1986 6-663 


Signetics Logic Products 


Buffers 


AC WAVEFORMS 


Waveform 


WF0610GS 


Waveform 3. 3-State Enable Time To HIGH Level And 
Disable Time From HIGH Level 


Preliminary Specification 


FAST 74F827, 74F828 


WF07544S 


Waveform 2. Propagation Delay For inverting Outputs 


WFO0608GS 


Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From LOW Level 


NOTE: For all waveforms, Viy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


vec 
C) 


2 cers Ri 
| putse | 
| GENERATOR | 

Ry 


WF06471S. 


Test Circuit For 3-State Outputs 


SWITCH POSITION 
SWITCH 


closed 
closed 
open 


tpLz 


teze 
All other 


DEFINITIONS 
R;,, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zourt 
of pulse generators. 
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6- 


AMP (V) 
NEGATIVE 
PULSE 
ov 
tTLH(tr)--~ 
s tTHL(th)- 
- AMP (V) 
POSITIVE 
PULSE | 
10% 
ital ee anne Meer tlle, Y/ Seen ae _ ov 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Pulse Wieth | tru 


Amplitude | Rep. Rate 


FAMILY 


74F 


664 


IIGNENICS 


Logic Products 


FEATURES 

® High-speed parallel latches 

@ Extra daia width for wide 
address/cdata paths or buses 
with parity 

® High impedance NPN base input 
structure minimizes bus leading 

@ iy is ZOpA vs 1000u48 for 
AM29841 series 

© Buffered contro! 
AC effects 

® ideal where hiagh-s9ced, light 
loading, or increased fan-in are 
required as with WiOS 
microprocessors 

* Positive and negative over-shocts 
are clamped to ground 

@ 3-Siate outputs glitch free during 

power-up and down 

46mA Sink current 

Slim OP 300mii package 

Broadside pinout 

Pin-for-pin and function 

compatible with AMD 

AM29841 - 29846 series 


inputs to reduce 


€ € @ @ 


DESCRIPTION 

The ‘F841 -—'F840 beaks inne lateh 
series are designed to provide extra data 
width for wider address/data paths or 
busses carrying parity. The ‘F841 — 
‘F846 series are functionally and pin 
compatible to AMD AM29841 - 

AM29846 series. 


The 'F841 consists of ten D-type latches 
with 3-State outputs. The fiip-flops ap- 
pear transparent to the data when Latch 
Enable (LE) is HIGH. This allows asyn- 
chronous operation, as the output transi- 
tion follows the data in transition. On the 
LE HIGH-to-LOW transition, the data 
that meets the set-up and hold time is 
latched. 


Data appears on the bus when the 
Output Enable (OE) is LOW. When OE is 
HIGH the output is in the high imped- 


3 & ete 
bs thi ote 
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"F841/'F842 


FAST 74F844 /842/843 / 
844 /845/846 


Bus Interface Latches 


10-Bit Bus Interface Latches, NINV/INV (3-State) 


'F843/'F844 9-Bit Bus Interface Latches, NINV/INV (3-State) 
'F845/'F846 8-Bit Bus Interface Latches, NINV/INV (3-State) 


EE DELAY 
_— 74F841, | 74842 6 2ns 
747843, 747844 | 3 3=©———«6.2ns 
__74F845, 74F846 ons 


ORDERING CODE 


PACKAGES 


Plastic DIP 


Plastic SOL-24 


NOTES: 


TYPICAL PROPAGATION 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to + 70°C 


N74F841N, 
_N74F844N, N74F845N, N74F846N — 


N74F841D, N74F842D, 'N74F843D_ 
_N74F844N, 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


N74F84eN, N74F843N 


_N74F845N, N74F846N 


1. SO package is surface-mounted micro-miniature DIP. 


2. For information regarding devices processed to Military Sr 


Data Manual. 


INPUT AND OUTPUT LOADING AND FAN- OUT TABLE 


ems cescamrn | gar) | LOAD WAL 
Dy —|_ Data inputs Ss 1.0/0.088 | 20uA/20 NA 
He. _ Latch enable input eee “1.0/0.033 7 ~ 20uA/20nA 
‘OE, OE. — | Output enable input (active Low) | 1.0/0.033 | 20uA/20yA 
MR | Master reset input (active Low) | 1.0/0.083 | 20uA/20uA 
PRE —s|_—Preset input (active Low) =| _1.0/0.083 | 20uA/20¥A 
PG. : 4 Data outputs ——— _ 450/80 _ ~ 3mA/48mA 
G, | Data outputs | 1850/80 | ama /48ma 


ecificatioys, see the Siqnetics Military Products 


saci lace 


One (1.0) FAST Unit Load is defined as: 20zA in the Hitaki state and 0.6mA in the LOW state. 


ance state. The 'F842 is the inverted 
output version of 'F841. 


The 'F843 consists of nine D-type 
latches with 3-State outputs. 


In addition to the LE and OE pins, the 
'F843 has a Master Reset (MR) pin and 
a Preset (PRE) pin. These pins are ideal 
for parity bus interfacing in high perfor- 
mance systems. When MR is LOW, the 
outputs are LOW if OE is LOW. When 
MR is HIGH, data can be entered into 
the latch. When PRE is LOW, the out- 
puts are HIGH, if OE 
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is LOW. PRE 


overrides MR. The 'F844 is the inverted 
output version of 'F843. The 'F845 con- 
sists of eight D-type latches with 3-State 
outputs. 


In addition to the LE, OE, MR and PRE 
pins, the 'F845 has two additional OE 
pins making a total of three Output 
Enable (OEo, OE;, OEs) pins. 


The multiple Output Enables (OEo, OE;, 
OE;) allow multiuser control of the inter- 
face, e.g., CS, DMA, and RD/WR. The 
'F846 is the inverted output version of 
"F845. 
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Bus Interface Latches 


FAST 74F844/842/843/844/845/846 


4 


PIN CONFIGURATION 


CD08120S 


February 1986 


LOGIC SYMBOL 


"F841 


23456789 W0T 


[Dy D, Dz Dz D, Ds Dg Dy Dg Dy | 


Qo Q; Q2 Q3 Qy Qs Ag Q7 Gs Qy 


23 22 21 20 19 18 17 16 15 14 


LS10160S 


"F842 


234567890 


Do D, Dz Dz Dy Ds Dg Dz Dg Dp | 


23 22 21 20 19 18 17 16 15 14 


LS10150S 


LOGIC SYMBOL 


23 45 67 8 9 1 


Dy D, D2 Dz D, Ds Dg Dy De | 


Qy Q; Q, Gz Q, Qs Gy Qy Qs 


23 22 21 20 19 18 17 16 15 


LS10140S 


"F844 


23 4567 8 9 1 


Dy 0, Dz D3 Dy, Ds Dg Dy Dg 


23 22 2 20 19 18 17 16 15 


LS10130S 
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Bus Interface Latches FAST 74F841 /842/843/844/845 /846 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


"F845 


3.4 5 6 7 8 9 W 


Dy D, Dz Dz Dy Ds Dg D, 


Q, Q, Q, Qz Q, Qs Qs Q, 


22 21 20 19 18 17 16 15 


LS10120S 


"F846 


3 45 6 7 8 9 10 


Dy D, Dz D3 Dy Ds Dg D, 


22 21 20 19 18 17 16 15 


CD08100S LS10110S LS10000S 
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Bus Interface Latches FAST 74F841 /842/843 /844/845 /846 


LOGIC DIAGRAM FOR 'F841 AND 'F842 


sfalatalaiaiciala 


Q,/Q, Q,/0, Q,/Q, Q,/Q, Q;/0s Q,/Qe Q,/Q, Q,/Qz Qo/Qy 


LD04250S 


OPERATING MODE 


Latched 


High Z 
H=HIGH voltage level steady state 


h=HIGH voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
L=LOW voltage level steady state 

I=LOW voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
X=Don't care 

Z=High impedance 


February 1986 6-668 


Signetics Logic Products Preliminary Specification 


Bus Interface Latches FAST 74F844 /842/843/844/845 /846 


LOGIC DIAGRAM FOR 'F843 AND 'F844 


Q,/0, 


L004240S 


FUNCTION TABLE FOR 'F843 AND 'F844 


OUTPUTS 
reas | "F844 OPERATING MODE 


High Z 


Latched 


H=HIGH voltage level steady state 

h=HIGH voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
L=LOW voltage level steady state 

j=LOW voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
X=Don't care 

Z=High impedance 
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Bus Interface Latches FAST 74F844 /842/843/844/845/846 


LOGIC DIAGRAM FOR 'F845 AND 'F846 


LD04230S 


OPERATING MODE 


High Z 


Latched 
H=HIGH voltage level steady state 


h=HIGH voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
L=LOW voltage level steady state : 

I=LOW voltage level one set-up time prior to the HIGH-to-LOW transition of LE 
X=Don't care 

Z=High impedance 
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Bus Interface Latches FAST 74F841 /842/843/844/845/846 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


Voc Supply voltage -0.5 to +7.0 
Vin Input voltage -0.5 to +7.0 


Input current -30 to +1 mA 
Vout Voltage applied to output in HIGH output state -0.5 to +5.5 V 
lout Current applied to output in LOW output state 96 mA 


Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER UNIT 


Supply voltage : : 5.5 


HIGH-level input voltage 


ViL LOW-level input voltage 


| Input clamp current 


K ae 
loH HIGH-level output current PL 8 “mA 
Ta Operating free-air temperature a Sa 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


HiGH-level output voltage Voc = MIN. Vit = MAX, [even Bet 
: ced 
| 0.50 


74F841, 74F842 
74F843, 74F844 
74F845, 74F846 


TEST CONDITIONS’ 


VOH 


1 2.4 
Vi = MIN, lon = MAX 27 | 34 


LOW-level output voltage Voc = MIN, Vi, = MAX, +10%Voc 
: Vin = MIN, lo, = MAX +5%Voc 


Vik Input clamp voltage Voc = MIN, 4) = lik a 
Input current at 7 = 
maximum input voltage Voc = 0.0V, V, = 7.0V i 


VoL 


0.35 


: 
- 
“J 
ise) 


1H HIGH-level input current | Voc = MAX, V, = 2.7V 


Hie LOW-level input current Voc = MAX, V, = 0.5V 


Off-state output current, = _ = 
loZH _ HIGH-level voltage applied Veer is Vira No ery 


Off-state output current, 
LOW-level voltage applied 


'F841, 'F842 Pw 
'F843, 'F844 | Voc = MAX 1-218. mA 


"F845, 'F846 


8 
ro) 
=| 
> 


oO 
is 

‘— 

> 


lozi 


< 
Q 
O 
i 
= 
> 
as 
< 
= 
i 
= 
Zz 
< 
1) 
Il 
o 
nr 
< 

a 

° 

} 
l 
oi 
° 
[= 

a 


Supply current 
(total) 


8 
oO 
s 
a 
B 
> 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sampie-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational vaiues. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, ios tests should be performed last. 
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Bus Interface Latches 7 _ FAST 74F841/842/843/844/845/846 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, “Testing and Specifying FAST Logic."’) 


74F841, 74F842, 74F843, 74F844, 74F845, 74F846 
— Ta =+25°C Ta =0°C to +70°C 
= = +109 
PARAMETER CONDITIONS Voc = +5.0V Voc = +5.0V + 10% UNIT 


C, = 50pF, R, = 5000 C, = S0nF, R_ = 5000 


remeron $e NR ke ANI er PN ta ere Are Re Sr 17 san meee ner re ener 


ten yy Propagation delay Waveform 
teHL Dy to Qn or Qh 1 or 2 
teny Propagation delay Waveform 
tpt _LE to Q, or Oy 1 or 2 


'F843, ‘F844 
'F845, 'F846 


"F843, 'F844 
"F845, ‘F846 


t ~ Propagation delay 
aad _PRE to Q, or Qa 


1 + ~ Propagation delay 
| Pat _MR to Qn or Qn 


Wavetonn 


; ie ~ Output enable time ‘to HIGH or Waveform 

| tpze LOW level OE, to Q, or.Q, Waveform 

Sa a REE ete NN Cr ec ttt rnin NE tom ES re a en ee nar 
, tenz Output enable time from HIGH Waveform 5 
tin iz or LOW fevel OE, to Qn or Qn Waveform 6 
MOTE: 


oubtract O.2ns from: minimum values for SO package. 


AC SET-UP REQUIREMENTS 


a eI PAE En DIAL DLR NS oe ee eT PORN EE ee ae Pete aS Ser oie re re ca Sg aie a eh 
74F841, TAF B42, 74F843, 74F844, 74F845, 74F846 
| pee ce cat a ae a ann 
TEST Ts = + 25°C Ta =0°C to +70°C 
| PARAMETER CONDITIONS Veco = +5.0V Veco = +5.0V +10% UNIT 
| C= = SOpF, Ri = $0022 ce = SOpF, Ri. = = = 50002 
= _ Max 
st) “ Set- up. ‘time, HIGH or LOW Waveform 4 
| At Dn to LE ns 


tn(H) Hold time, HIGH or LOW 
th(l) Dy to LE 


“ty(H) LE pulse width HIGH 


tll) PRE _ pulse width LOW 


Waveform on 


“Waveform 3 


F843 — ‘F846 


ty(l.) MR pulse | width LOW ‘F843 — 'F846 Waveform 3 ns 
tec PRE Fecovery time ‘F843 - ‘F846 “Waveform 3 ns 


‘F843 - ‘F846 


Waveform 3 


trac MR recovery time 
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AC WAVEFORMS 


WFO606CS 
WF07543S 


Waveform 1. Propagation Delay For Non-Inverting Outputs Waveform 2. Propagation Delay For Inverting Outputs 
PRE, MR 
Dy 
LE 
a, LE 
Qn WF06327S 
WF06232S 
Waveform 3. Master Reset Pulse Width, Waveform 4. Data And Select Set-up And Hold Times 
Master Reset To Output Delay And 
Masier Reset To Clock Recovery Time 
OF 
s Vou — 0.3V ee 
Qn Q, MM) 
ov ie 2s 
Vo, + 0.3V 
miFOpOREe WF0607AS 
Waveform 5. 3-State Output Enabie Time To HIGH Level Waveform 6. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
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freer ee trarmemormcnenatramenrere tna eftemmeeearat 


WF06471S 


Test Circuit For 3-State Outputs 


closed 
closed 


DEFINITIONS ; 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zour 
of pulse generators. 
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SAT UNE A TMI, FE CIRM SC RGR COINS NESSES ES ERNE, 


FAST 74F841/842/843/844/845/846 


cameron eR eh ery BR ean eMart ROM AS A 


i AMP (V) 
ZX 90% 


90% 


NEGATIVE 
PULSE 


Bera) Oger eee oree |: 


tTLH(tr)—>] fe 


POSITIVE 
PULSE 


10% ~~” 10% 
vaarcamernncinm {)\f 


WEEGGAIOS 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
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FEATURES 

e High-speed parallel registers 
address/data paths or buses 
with parity 

e High-impedance NPN base input 
structure minimizes bus loading 

ei is 20uA vs 1000uA for 
AM29861 series 

e Buffered control inputs to light 
loading, or increased fan-in are 
required as with MOS 
microprocessors 

® Positive and negative over-shoots 
are clamped to ground 

@ 3-State outputs glitch free during 
power-up and down 


® Slim DIP 300mil package 


® Broadside pinout compatible with 
AMD AM29861 - 29864 series 


DESCRIPTION 


The 'F861 series Bus Transceivers pro- 
vide high performance bus interface buf- 
fering for wide data/address paths or 
buses carrying parity. 


The 'F863/'F864 9-Bit Bus Transceivers 
have NORed Transmit and Receive Out- 
put Enables for maximum control flexibil- 
ity. 

All Data Transmit and Receive inputs 
have 200mV minimum input hysteresis 
to provide improved noise rejection. 
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FAST 74F861, 74F862, 
74F863, 74F864 

Bus Transceivers 

'F861/'F862 10-Bit Bus Transceivers, NINV/INV (3-State) 


'F863/'F864 9-Bit Bus Transceivers, NINV/INV (3-State) 
Preliminary Specification 


TYPE | TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT | 


DELAY 


(TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V +10% , Ta =0°C to +70°C 


N74F861N, N74F862N, N74F863N, N74F864N 
N74F861D, N74F862D, N74F863D, N74F864D 


PACKAGES 


Plastic DIP 


Plastic SOL-24 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L) 
TYPE DESCRIPTION HIGH/LOW 


| AoA | Data transmit inputs 1.0/0.033 
| By- Bo Data receive inputs 1.0/0.033 
Fe61 | OEBA | 
‘F862 


Ao- Ag 

B= Bo 

OEBA 1.0/0.033 
Bo - Bg 


1.0/0.033 
150/80 


| By - Bo Data receive outputs 150/80 


Data transmit outputs 
Data transmit inputs 1.0/0.033 
Data receive inputs 1.0/0.033 
OEBAg 
‘F863 OEBA, 
"F864 OEABo 
= Ag 


20pA/20uA 


Res Transmit output enable input 1.0/0.033 
OEAB, 


Ao 
Bo - Bg 


1.0/0.033 


150/80 
150/80 


Receive output enable input 20uUA/20NA 


3mA/48mMA 
3mA/48mMA 


Data transmit outputs 


Data receive outputs 
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Bus Transceivers FAST 74F861, 74F862, 74F863, 74F864 
PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
'F861/'F862 'F861/'F862 'F861/'F862 


LSO9660S 


PIN CONFIGURATION 


'F863/'F864 "F863/'F864 


OEBA,-c 
OEBA,~0 
OEAB, -© 
OEAB, ~© 


EAB, 


CD07930S 


LSO9650S 


LS09670S 
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Bus Transceivers FAST 74F861, 74F862, 74F863, 74F864 


FUNCTION TABLE FOR 'F861 AND 'F862 


INPUTS MODE OF OPERATION 


A data to B bus A data to B bus 
B bus to A data B bus to A data 
H 


(2) —_. (Z) 


H = HIGH voltage level 
L = LOW voltage level 
(Z) = HIGH impedance state 


LOGIC DIAGRAM 


'F861/'F862 'F863/'F864 


10 10 
6, 


LO03990S 
LD04000S 


FUNCTION TABLE FOR 'F863 AND 'F864 


INPUTS MODE OF OPERATION 


A data to B bus 


aa aa B bus to A data B bus to A data 


H = HIGH voltage level 
L=LOW voltage level 

X= Don't care 

(Z) = HIGH impedance state 


ABSOLUTE MAXIMUM RATINGS (Operation beyong the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


a ee 
[Voc Spy votes SCSC=“~*~“~*~*S*~*~‘~SCSC<“ OP 
we vgs vr 
ek a 
a 


Vout Voltage applied to output in HIGH output state -0.5 to +5.5 
lout Current applied to output in LOW output state fe 
Ta Operating free-air temperature range 0 to 70 
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Bus Transceivers FAST 74F861, 74F862, 74F863, 74F864 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 


Vin HIGH-level input voltage 
LOW-level input voltage 


lon HIGH-level output current te 


lov LOW-level output current 


: 
wo 
yl Hes ais He Ae fee | 


Ta Operating free-air temperature 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F861, 74F862 
PARAMETER TEST CONDITIONS’ 74F863, 74F864 UNIT 


i) 
iN 
a 
< 
no] 
i) 


Voc = MIN, Vip = MAX, +10%Voco 
V HIGH-level output voltage 
OH p g Vin = MIN, lon = MAX 27 ov 


0.35 
0.35 
-0.73 


0.50 
0.50 
—1.2 


Voc = MIN, Vi, = MAX, 


VoL LOW-leve! output voltage Vin = MIN, lo, = MAX 


Vik Input clamp voltage Voc =MIN, | = Ik 
Vuyst Input hysteresis Voc = MIN 200 


| pul cHirent 3 Voc = MAX, V; = 7.0V 
maximum input voltage 

ly HiGH-level input current Voc = MAX, V;=2.7V 

ie LOW-level input current Voc = MAX, V| = 0.5V 


Off-state current, = a 
lozH* IIH HiGH-level voltage applied mor ne GG tans NOr eal 


Off-state current, = 7 
lozL+ lI LQW-level voltage applied | 89789) Voc MAX, Vo =0.5V 


los Short-circuit output current? Voc = MAX 


loc Supply current (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical. values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


— 
o 


=|<|-|< ; 


3 


= = = = S 


—250 
145 
155 


mA 
mA 
mA 


I 
MN pe) 
N 


-75 
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Bus Transceivers FAST 74F861, 74F862, 74F863, 74F864 


eR ERE 5 Ser Sa eR RN | I SE SEPP EA ST PPL 77S A EP SS PC SSATP SE A PROPE1 ASPATE MSEPAT/ TAT PCE TOPOS REA SHALE ORO AACA UME NREL SA ORBAN A ME AAs A 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic’'.) 


| 74F861, 74F862, 74F863, 74F864 | 
| Ta =0°C to +70°C | 
Ta = +25°C | 
; TEST | _ | Veo = +5.0V 110% | 
PARAMETER CONDITIONS Veco = +5.0V 3 C, = 50pF, : UNIT 
| Ry = 50082 | 
Min Max 


10 
10 


tpt Propagation delay 


tpizy Propagation delay 
tpH_ Ap, to Br or Bp to Ap 


Waveform 1 


Waveform 2 


Waveform 3 


tpzy Output enable tinie to HIGH or LOW 


tpz, level OEBA, to A,, OEAB, to By Waveform 4 15 | 
tpHz Output enable time from HIGH or LOW {| Waveform 3 18.5 | 6 
tppz level OEBA, to A,, OEAB, to B, a Waveform 4 18.5 | 


NOTE: 
Subtract O Z@ns fran: minimum values for SO package. 


AC WAVEFORMS 


Ay By ieee Vu a Wi 
« PLH- + tPHL- | i 
Br, An iu Vu —- 
WF G6062S 
WI075455 
Wavetorm 1. Propagation Delay For Non-Inverting Outputs Waveform 2. Propagation Delay For Inverting Outputs 
dépa,ttC«‘S 
OEABy mead 
eee ce Von — 0.3V cy 
An By fe ag iy ' i, 
eee mee? ov ee Voy +0.3V 
WFO610ES 
WFOo08ES 
Waveform 4. 3-State Gutput Enable Time To HIGH Level Waveform 5. 3-State Output Enable Time To LOW Level 
And Cuitgut Disable Time From HIGH Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vi = 1.5V. 
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TEST CIRCUIT AND WAVEFORMS 


voc oo 
sdk Ry 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


tpLz closed 


tpz, closed 
All other open 


DEFINITIONS 

R. = Load resistor; see AC CHARACTERISTICS for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zout 

of pulse generators. 


aetereememenerneetneet Reena ernment ren memes ea atenamenen 
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FAST 74F861, 74F862, 74F863, 74F864 


AMP (V) 


90% 


NEGATIVE 
PULSE 


OV 


AMP (V) 


POSITIVE 
PULSE 


10° 
st ov 


WF06450S 


Vu = 1.5V 
input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width 
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FEATURES 


® Full look-ahead carry for high- 
speed arithmetic operation on 
long words 


e Arithmetic Operating Modes: 
- Addition 
~ Subtraction 
~ Shift operand A one position 
- Magnitude comparison 
-~ Plus twelve other Arithmetic 
operations 
@ Logic Function Modes: 
~- Exclusive-OR 
~ Comparator 
~ AND, NAND, OR, NOR 
- Provides status register check 
~ Plus ten other Logic operations 
® Replaces 'AS 881 
® Same pinout and function as 
'F181 except for P, G, and Cyh44 
outputs when the device is in 
Logic Mede (M =H) 
@ Available in 300mil wide 24-pin 
Slim DIP package 


PIN CONFIGURATION 


—— Bee ieee 
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Arithmetic Logic Unit/Function 
Generator 


Preliminary Specification 


es eee aaa 


TYPICAL SUPPLY CURRENT 


ee DELAY (TOTAL) 
_74F881 43mA 


ORDERING CODE 


COMMERCIAL RANGE 


PACK NGES Voc = 5V + 10%; Ta =0°C to +70°C 
‘Plastic DIP N74F881N 
N74F881D 


"Plastic SOL- 24 


ee acta Gel 6 ee re ote ak a Se aie Rene Gia uel aad 


NOTES: 
. SO package is surface-mounted micro-miniature DIP. 
5 For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


PINs pescriprion | rari, | “GAD VALUE 
“M ———_ | Mode control input = s—«stSs.0/1.0 | 20A/0.6mA 
—Ro-As, Bo-B3 | Operand inputs ~ 60NA/1.8mA 
‘SoS S3 ee Function select inputs 80uA/2.4mA 
Cy t*é‘i‘séwdSCéCary input “420uA/3.6mA 
“Ca+a——~“‘sS:S:*SCCaarry output ss” “4.0mA/20mA 

A=B [| Compare output ~OC*/20mA- 
Fo-Fy | Outputs ~1.0mA/20mA 
~G@ ~~~ | Garry generate output ~1.0mA/20mA 
- oe Cary propagate o output 4. OmA/20mA 


NOTES: 
1. One (1.0) FAST Unit Load is detinied as: 204A in the HIGH state and 0.6mA in the LOW state. 
2. OC* = Open collector 
LOGIC SYMBOL — 


LOGIC SYMBOL (IEEE/IEC) — 


9 10 1% 413 14 45 
L$092408 
| 
| 1 $099608 
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PIN DESIGNATION TABLE 
PIN NUMBER | 


Active-low data 


Preliminary Specification 


FAST 74F881 


Active-high data 


DESCRIPTION 


The 'F881 is an arithmetic logic unit (ALU)/ 
function generator that has a complexity of 77 
equivalent gates on a monolithic chip. This 
circuit performs 16 binary arithmetic opera- 
tions on two 4-bit words as sfiown in the Pin 
Designation Table. These operations are se- 
lected by the four function-select lines (So, 
$1, Se, S3) and include addition, subtraction, 
decrement, and straight transfer. When per- 
forming arithmetic manipulations, the internal 
carries must be enabled by applying a low- 
level voltage to the mode control input (M). A 
full carry look-ahead scheme is made avail- 
able in these devices for fast, simultaneous 
carry generation by means oftwo cascade- 
ouputs (pins 15 and 17) for the four bits in the 
package. When used in conjunction with the 
‘F882 full carry look-ahead circuit, high-speed 
arithmetic operations can be performed. 


The method of cascading 'F882 circuits with 
these ALUs to provide multi-level full carry 
look-ahead is illustrated under signal designa- 
tions. 


If high-speed is not of importance, a ripple- 
carry input (C,) and a ripple-carry output 
(C,+4) are available. However, the ripple- 
carry delay has also been minimized so that 
arithmetic manipulations for small word 
lengths can be performed without external 
Circuitry. 


The 'F881 will accommodate active-high or 
active-low data if the pin designations are 
interpreted as indicated in the Pin Designa- 
tion Table. 


Subtraction is accomplished by 1's comple- 
ment addition where the 1's complement of 
the subtrahend is generated internally. The 
resultant output is A-B-—1, which requires 
an end-around or forced carry to provide 
A-B. 


The 'F881 can also be utilized as a compara- 
tor. The A=B output is internally decoded 
from the function outputs (Fo, F4, Fo, F3) so 
that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a 
high level to indicate equality (A = B). The 
ALU must be in the subtract mode with 
Cy, =H when performing this comparison. 
The A=B output is open-collector so that it 
can be wire-AND connected to give a com- 
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parison for more than four bits. The carry 
output (C, +4) can also be used to supply 
relative magnitude information. Again, the 
ALU must be placed in the subtract mode by 
placing the function select inputs S3, Se, Sj, 
So at L, H, H, L, respectively. 


This circuit has been designed to not only 
incorporate all of the designer's requirements 
for arithmetic operations, but also to provide 
16 possible functions of two Boolean vari- 
ables without the use of external circuitry. 
These logic functions are selected by use of 
the four function-select inputs (So, S;, Se, S3) 
with the mode-control input (M) at a high level 
to disable the internal carry. The 16 logic 
functions are detailed in the Logic Function 
Table and include Exclusive-OR, NAND, 
AND, NOR, and OR functions.’ 


The 'F881 has the same pinout and same 
functionality as the 'F181 except for the P, G, 
and C,, +4 outputs when the device is in the 
logic mode (M = #). 


In the logic mode the 'F881 provides the user 
with a status check on the input words, A and 
B, and the output word F. While in the logic 
mode the P, G and C,+44 outputs supply 
status information based upon the following 
logical combinations: 


P = Fo + Fy + Fo + Fg 
G=H 
Cn+4= PCy 


The combination of signals on the S3 through 
Sp control lines determine the operation per- 
formed on the data words to generate the 
output bits F;. By monitoring the P and Cy +4 
outputs, the user can determine if all pairs of 
input bits are equal or if any pair of inputs are 
both high (see Function Table). The 'F881 
has the unique feature of providing an A=B 
status while the exclusive-OR (®) function is 
being utilized. When the control inputs (Ss, 


6-682 


ee ee ee ee 


So, S1, So) equal H, L, L, H; a status check is 
generated to determine whether all pairs (Aj, 
Bi) are equal in the following manner: 
P=(Ap ® Bo) + (A; ® By) + (Ap ® Ba) + 
(Aj ® Bg). This unique bit-by-bit comparison of 
the data words which is available on the 
totem pole P output is particularly useful 
when cascading 'F881's. As the A = B condi- 
tion is sensed in the first stage the signal is 
propagated through the same ports used for 
carry generation in the arithmetic mode (P 
and G). Thus the A =B status is transmitted 
to the second stage more quickly without the 
need for external multiplexing logic. The 
A=B open-collector output allows the user 
to check the validity of the bit-by-bit result by 
comparing the two signals for parity. 


If the user wishes to check for any pair of 
data inputs {Aj, B;) being high, it is necessary 
to set the control lines (S3, Se, S1, So) to L, H, 
L, L. The data pairs will then be ANDed 
together and the results ORed in the follow- 
ing manner: P= ApBo+ A;By+AsBo + 
A3B3. 


SIGNAL. DESIGNATIONS 

In both Figures 1 and 2, the polarity indicators 
indicate that the associated input or output is 
active-low with respect to the function shown 
inside the symbol and the symbols are the 
same in both figures. The signal designations 
in Figure 1 agree with the indicated internal 
functions based on active-low data, and are 
for use with the logic functions and arithmetic 
operations shown in Table 1. The signal 
designations have been changed in Figure 2 
to accommodate the logic functions and arith- 
metic operations for the active-high data 
given in Table 2. The 'F181 and 'F881 
together with the ‘F882 and 'F182 can be 
used with the signal designation of either 
Figure 1 or Figure 2. 
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FUNCTION TABLE FOR INPUT BITS 
EQUAL/NOT EQUAL 
So = $3 =H, S;=S2=L, and M=H 


OUTPUTS 


DATA INPUTS 


FUNCTION TABLE FOR INPUT PAIRS 
HIGH/NOT HIGH 


= A3 or 

4 or By =L| Ao or Bo=L Be. 
= = - = Ag or 
A; or B, =L| Ao or Bo=L Bail 
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Arithmetic Logic Unit/Function Generator FAST 74F881 


PEL PL 


1S >i 


2 Pl DI pi oi > 


Cy (1) 
i~s 

B, 
G 
5. (6) 

2 
res n+8 
—* (11) 
Ps Ca 16 
G 
B (17) 
_4 Cc, + 24 
y (22) 
Ps Cy + 32 
Gs, 
P, 
G. 
P, 
G 


“ 


CDO7560S 


Figure 1 
(Use With Table 1) 


Table 1 


SELECTION | ACTIVE-LOW DATA 
a M-H M=L; Arithmetic Operations 


Logic Ch 
Functions (no pa 


L L L L F=A F =A MINUS 1 F=A 

L L L H F=AB F = AB MINUS 1 

L L | H L F=A+B F = AB MINUS 1 

L L | H | H F=1 F = MINUS 1 (2's COMP) = 

L H L L F=A+B F=A PLUS (A+B) F =A PLUS (A+B) PLUS 1 
L H L H F=B F = AB PLUS (A+B) F =AB PLUS (A+B) PLUS 1 
L H | H L F=A 6B F =A MINUS B MINUS 1 F =A MINUS B 

L H | H | H F=A+B F=A+B F =(A+B) PLUS 1 

H L L L F=AB F =A PLUS (A+B) F =A PLUS (A+B) PLUS 1 
H L L H F=A eB F=A PLUS B F=A PLUS B PLUS 1 

H L | H L F=B F =AB PLUS (A+B) F =AB PLUS (A+B) PLUS 1 
H tL | H | H F=A+B = (A +8) F=(A+B) PLUS 1 

H H L L F=0 F =A PLUS A* F=A PLUS A PLUS 1 

H H L | oH F=AB F=AB PLUS A F =AB PLUS A PLUS 1 

H H | H L F=AB F=AB PLUS A F = AB PLUS A PLUS 1 

H H | H | H F=A F=A F =A PLUS 1 


*Each bit is shifted to the next more significant position. 
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‘F882 


CD07570S 


Figure 2 
(Use with Table 2) 


Table 2 
SELECTION ACTIVE-LOW DATA 
M-H M=L; Arithmetic Operations 


Logic C, =H Cy sk 
Functions (no carry) (with carry) 


ion wa 
>| 
D+ 
w 


oO DIi> 


ies) 


Hou ot 
ees OD 
al+ Mo 
tot ud 


BD ow 


LUS AB PLUS 1 
LUS B PLUS 1 
B) PLUS AB PLUS 1 


ee] 


) PLUS AB 


W 


PLUS A PLUS 1 
+B) PLUS A PLUS 1 
+B) PLUS A PLUS 1 


+B) PLUS A 
A+B) PLUS A 


TAmADUNNNANAAANNNATN 


jes iiee)| 


LE eer Lele eee 
+ + 


ae ee Te Pc Se ee 
Leite Lekker Lele le Le 
TDMMNNANANANAUNARADARAAAARANTN 
TUNA ANAANANANAANNAAANATATN 


io well 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


>Pr>priy>p>uo>Y 


Hott ll 


“Each bit is shifted to the next more significant position. 
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LOGIC DIAGRAM (POSITIVE LOGIC) 
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SUM MODE TEST TABLE 
Function Inputs: S) = S3 = 4.5V, S; =S2=M=O0V 


Remaining 


A and B 


Remaining 
B 
Remaining 
B 
Remaining 
B 
All 
A 


DIFF MODE TEST TABLE 
Function Inputs: S, = S. = 4.5V, S)=S3;=M=0V 


Apply 4.5V 
None 
A; 


Apply GND 
Remaining 
A and B, C, 
Remaining 
A and B, C, 


Remaining 
A, Cr 


Remaining 
A, Ch 
Remaining 
A, Cr 
Remaining 
A, Crh 
All 
B 


Remaining 
B, Cr 


Remaining 


A and B, Cr 


_ Remaining 


Remaining Remaining 
A B, Cy, 

Remaining Remaining 
A B 


Remaining 


A and B, Cy 


None 
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ROTA ROLE AREAS SS SEY CSAS SS OPO TESS SSE DSRS FAST PAO OR RTS PEPE VRE MTSE $REEAEE ERE ND EMT Ss LES ENE 


LOGIC MODE TEST TABLE 


OTHER DATA INPUTS 


Apply GND 


fans wenn «ine Mera Th nsceraenarane eeyet FTE Fame feu SAE A A RNS tts EERE RR RARER SOLERO HERB 


OUTPUT 
UNDER TEST 


eC $1 = Spe Ms 4.5V 


Remaining 
A _and- B, Ca 


INPUT BITS EQUAL/NOT EQUAL TEST TABLE 
Function n_ Inputs: So = S3 =M=4.5V, S; =So=O0V : 
OTHER INPUT OUTPUT 


OTHER DATA INPUTS 
SAME BIT UNDER 


Apply 4.5V | Apply GND Apply 4.5V_ Apply GND TEST 


Remaining 
A and B, Cy 


B None None FS 


x Remaining 
A and B, Cy 


NnnwenRaeN CONT AP een Meine Riineninnmn ftere ot SERA AEtiReTER Tm AEN tr H1Ceemem meena: sei eines perenneree-amesteveonivarenuereaennensrewniircneettie shin wear ute 


a. Remaining 
A and B, C, 


a ee oe : 
None | p 
None p 

x Remaining ip 

A and B, Cy 


= _Remaining 


x Remaining 
A and B, Cy, 


Remaining 
A and B, Cy, 


Slee: 
A and B, Cy 


INPUT PAIRS HIGH/NOT HIGH TEST TABLE 
Function Inputs: S2=M=4.5V, So = S; = Sg = OV 


OUTPUT | 
UNDER 
TEST 


OTHER INPUT 


SAME BIT OTHER DATA INPUTS 


_ Apply 4.5V _ Apply GND — 


Remaining 
B 


Remaining 
A, Cy 


al 


Remaining 
B, Cry 


Remaining 


Remaining 
A, Cr 


Rernaing 
B 
Remaining 
B, Cy, 


Remaining % 
A Cred 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER UNIT 
Voc Supply voltage V 
VIN Input voltage a V 
lin Input current mA 
Vout Voltage applied to output in HIGH output state V 
Any output except G mA 


lout Current applied to output in LOW output state a 
G 96 mA 


Ta Operating free-air temperature range 0 to +70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 
Voc Supply voltage —_ 
Vin HIGH-level input voltage —— 
Vib LOW-level input voltage sssS—S 
. eet oe oo dia. Dy, d%, 1iienetas ose. cee 
Von HIGHevel output voltage “A=B only OO 
“| Any output except 
loH HIGH-level output current A=BandG _ 
G 

aieorhabit eae Any output ‘except G 
lon LOW-level output current ee 
Ta Operating free-air temperature OO 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


TEST CONDITIONS’ 


PARAMETER 


HIGH-level output Any output Voc = MIN, Vit = MAX, 


V | 
OH voltage except A=B | Vii = MIN, lon — MAX £5%Vec | 2.7 
Any output Voc = MIN, Vit = MAX, + 10%Vcc 
vi LOW-level except G Vin = MIN, lop = 20mA 
vr output voltage +10%V 
G Voc = MIN, Vip = MAX, = °VCC 
Vin = MIN, lo = 48mA + 5% Vcc 
Vik Input clamp voitage Voc = MIN, | = Ix | 
Input current at _ _ 
J maximum input voltage Veo = MAX, Vi = 7.0V 
M 
HIGH-tevel 
IH input current Wee, Aes Ned % 
n 
Z a ) 
ML input current ior Nee MAS Mi CON 
HIGH level | 
lou auipuitccurent A =B only Voc = MAX, Vin = MIN; Vit = MAX, Von = 4.5V_ | 
Any output | | 
Short-circuit except = 
los output current? A=B andG Voc = MAX 
= So - Sg = M = Ap- Ag = 4.5V 
H R Bo= = } 
Supply current 2 Bo - B3 = C, = GND 
| Sp- Sy =M=4.5V _ 
side Bo — Bz = Cy = Ag- Ag = GND 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


TEST CONDITIONS 74F881 


Ta = +25°C Ta =0°C to +70°C 
Vec = +5.0V Vcc = +5.0V +10% 
Mode Table Wave: C. = 50pF C. = 50pF 


Conditions 
teLH Propagation delay 
tpHL Cp to Ch+4 


form Ri = 50002 Ry = 50022 
teLH Propagation delay 


PARAMETER UNIT 


Ww ® 
Oo Oo 
oO 
on 
=] 
i¢2) 


wolf aa RALAAL AG! Ow 
oo Oo oO oOO;}OoOOlroo!]ooe 


M=S; = So = OV, 


— wh —, 
S605: OO 12 
ope hts 
ou 
oOo oo 
—_— oh 
OB 
oo 
> 


tPHL A, or By to Ch44 So = $3 = 4.5V : 

teLH Propagation delay Diff IV M = So = $3 = OFV,” 8 5.0 15.0 - 
teHL An or Bh to Ch44 S;1 = So = 4.5V : 0 5.0 14.0 

teLH Propagation delay _Equality 10.0 

toy An or By to Ch 44 A; = B; or 10.0 


< 


(status check) 


M =C, = 4.5V, 
So = 4.5V 
So = S1 = $3 =0V 


M = S; = So = OV, 3.0 
So = S3 = 4.5V 3 


11.0 
11.0 


t Propagation delay j 
Roy An oF Bn to Casa Vil 
pre (status check) 


teLH Propagation delay 
tpH. = Cn to Fp, 


tPLH Propagation delay 
tpHL An or Bn to G 


teLH Propagation delay Diff 
teHL An or Bn to G 


< 
i) 
7) 


8.5 3.0 9.5 
8.5 3.0 9.5 
7.5 3.0 8.5 

. 3.0 8.5, 


=) 


om NON MND! OAT NOWOlLoN 
c P| Gr Or) OT Oty Go's 
oo ¥ 
ak. ak 
@ © 
oo 
3 


M = So = S3 = OV, 
S$; = So = 4.5V 3. 


AALMA;AAIN A/a! a om 
aa; nods] wo; on] an 
co 
ono 
Ww ® 
oOo © 
Ss 
oO © 
on J 
3S 
n 


teLH Propagation delay Sim M = S; = So = OF, 7.0 a 
tPHL An or Br to P So = S3 = 4.5V £5 

tpLH Propagation delay Diff IV M = So = S3 = OV, 75 

tPHL An or Br to P S1 = So = 4.5V 8.5 

tpLH Propagation delay Sin HH M = S; =So=O0V, 0 | 7.0 nie 
tPHL An or Bry to P So = S3 = 4.5V ; ca ae pes 

teLH Propagation delay IV M = Sg = S3 = OV, 5.8 on 
tPHL An or By to P S; = So = 4.5V : 6.5 


© 
ro) 


13.0 
8.0 | 13.0 


M=C, = OV, 
So = S3 = 4.5V 


teLH Propagation delay 
tPHL An or Br to Pp 
(status checks) 


V 


NS ee tos | Oe el pes 
OO. OO! 1:0 O11 OOOO /"O'o | oO 


13.0 
13.0 


Propagation delay 
tPHL An or Br to Py 
(status checks) 


VII 


M = Sj; = So = OV, 
So = S3 = 4.5V 


teLH Propagation delay 
tPHL A; or B; to F; 


acl aed 
oO ro) 


ine) 

(ep) 

oo}; NN QD © 

Mm © oO Oo 
olrnloeo oN 


teLy Propagation delay M = So = $3 = OV, | 3.0 2 
tPHL A; or B; to F; 3.0 0 

teLH Propagation delay V 3 M = 4.5V 4.0 | 6.0 

tPHL A; or B; to F; 4.0 | 6.0 | 10.0 


M = So = S3 = OV,—7 11. 
S$; = So = 4.5V 7. 


3 


ro) 
wed, 
Om 
CH 
= 7p 
NN 
no 
Soll 
ao) 
— nr 
wo |: 
no 


teLH Propagation delay : 
toy, An OF Bn to A=B ea w 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 
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AC WAVEFORMS 


WFO605ES 
WF07540S 


Waveform 2. Propagation Delays For Carry Input 
To Carry Output, Carry Input To Outputs, And Operands 
To Carry Generate And Carry Propagate Outputs 


Waveform 1. Propagation Delay For Operands 
To Carry Output And Outputs 


An Vu 


WF06201S 


Waveform 3. Propagation Delay For Operands 
To Carry Generate And Propagate Outputs, 


WF06181S 


Waveform 4. Propagation Delays For Operands 
Carry Output 


Operands To A=B Output, And Outputs 
NOTE: For all waveforms, Vy = 1.5V. 
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TEST CIRCUITS AND WAVEFORMS 


Vcc 7.0V 
© © 


PULSE 
GENERATOR 


i: le 


WF06460S 


Test Circuit For Open-Collector Outputs 


Vcc 
OO 


PULSE 
GENERATOR 


TC01860S 


Test Circuit For Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyrt 
of pulse generators. 


February 1986 


AMP (V) 
90% 
NEGATIVE 
PULSE 
OV 
AMP (V) 
POSITIVE 
PULSE 
10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width tTLH 
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FEATURES 

e Capable of anticipating the Carry 
Across a group of eight 4-bit 
Binary Adders 

e Cascadable to perform Look- 
Ahead Across n-bit Adders 

e Available in 300 mil wide 24 pin 
Slim DIP package 

e Typical Carry Time, Cy to any 
Cn+1 is less than 6,, 

e Replaces AS 882 


DESCRIPTION 


The 'F882 is a high-speed carry look- 
ahead generator capable of anticipating 
the carry across a group of eight 4-bit 
adders permitting the designer to imple- 
ment look-ahead for a 32-bit ALU with a 
single package or, by cascading 'F882's, 
full look-ahead is possible across n-bit 
adders. 
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32-bit Look-Ahead Carry Generator 
Preliminary Specification 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


74F882 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V 10%; Ta =0°C to +70°C 


Plastic DIP N74F882N 
Plastic SOL-24 N74F882D 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 


5.0/1.0 
6.0/8.0 
9.0/12.0 
9.0/11.0 
10.0/13.0 
7.0/9.0 
2.0/2.0 
3.0/3.0 
3.0/4.0 
2.0/2.6 
1.0/1.0 
50/33 
50/33 
50/33 
50/33 


LOAD VALUE 
HIGH/LOW 


100uA/0.6mA 
120uA/4.8mA 
180uA/7.2mA 
160yA/6.6mA 
200uA/7.8mMA 
1404A/5.4mA 
40uA/1.2mA 
60uA/1.8MA 
60uA/2.4mA 
40uA/1.6mA 
20uA/0.6MA 
1.0mA/20mA 
1.0mA/20mA 
1.0mA/20mA 
1.0mA/20mA 


DESCRIPTION 


Carry input 

Carry generate inputs 
Carry generate input 
Carry generate input 
Carry generate input 
Carry generate input 
Carry generate input 
G7 

By, Py 

By, Py 

Py, Ps, Pg, Pz 


Carry generate input 

Carry propagate inputs 
Carry propagate inputs 
Carry propagate inputs 
Ch+8 | Carry output 
Cnh+16 Carry output 


Ch +24 Carry output 


P| P| 91] 91| 9I| g!| 1] 91] oI © 
Q)| 
aN 


Carry output 


Crh +32 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
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PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


C,, 
G 
0 

Py 

i 13 25 4 8 7 10 9 1413 16 15 19 18 21 20 

G 

= OO 0 0.0. 0.0.0 _ 0.0 0 00D ef domhe 

Py fC, Po Gy P, GP, G2 P, Gy Py Gy Ps Gs Pg Gg P7 G 
Ch+8 

G, Cass Ch+16 Cy 24 Ca+36 

P, 

G, 

P, LS10270S 
Ca+16 14) 
GND {12} 


C008230S 


L$10260S 
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LOGIC DIAGRAM 


— (21) 
7 
— (19) 
6 
~ (16) 
5 
. (14) 
P, 


. (10) 


(1) 
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22) 
C, + 32 


(11) 
C, + 16 


6 
6) 


..D04290S 
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LN ON a NUMA TREBLE ee RU OR RM a RE RUT 


Look-Ahedd Curry Generator FAST 74F882 


(ea TUNRRIURMMNOGEAREDOH RADIAT AAR ADM IMMA OER A Ad Oke 6 nee aia inl re SH CU RE OU REED Un 


FUNCTION TABLE 


INPUTS 


i 


©) | 
£2) 
o| 
> 
Q| 
w 
Q| 
nN 
ol 
| 
o 
vl 
~J 
vl 
o 
vl 
on 
UI 
> 
0 
@ 
vi 
i) 
7 


He earth + Lot Rn cee A AAP tre ee er py tr AN NA 


L 
X 
X 
X 
X 
X 
X 
X 
X 


x «KK mK KOT KK 
Kx KKK KT KK OK 
x KKK TKK KK 
x KK TKK KK XK 
x KT KKK KK XK 
xT KK KK KK XK 
= 
es ee ee GG 
-— ree cK KK 


All other combinations 


FUNCTION TABLE 
FOR Cy 424 OUTPUT 


INPUTS 


OUTPUT 


© 
on 
a) 
ee 
o 
fax 
fa) 
N 
Ly 
Ol | 
So 
vl 
a 
vl 
ey 
1] 
(7) 
Ul 
ND 
= 


> 
xx xox“ x! 
xmx xx & &X 
-Toeeo XK 
rTeooeoeoeooK XK 
"- momo zK Kx 
a ape wakes 
Po ee oo Se SS) 


All other combinations 


FUNCTION TABLE 
FOR C,, 43 OUTPUT 


FUNCTION TABLE 
FOR Cy +ig OUTPUT 


INPUTS OUTPUT ao eee 
moe Cn sees _ Cn+ 16 as 7 Gy Go Py a Po 7 Ch Cn+8 


Gz Gy Gm, Ps 
x x x H 
i. L. H 

i H Xx x L L H 

| H All other combinations 

H ’ —— 

L 


xx x x - | 
SI el 
mex x x | 
mex | E 


x KT KE 
~~ 


“aA 
Xx 
Xx 


x t 
Al ole? combiiations 


Diss i ica we Serateesanancti mea ici owns Salt clo Panchami latin vat 


Any inputs not shown in a given table are irrelevant with respect to that output. 
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


74F 
Voc Supply voltage -0.5 to +7.0 


Vin Input voltage -0.5 to +7.0 
o + 


Input current to +1 


Vout Voltage applied to output in HIGH output state -0.5 to +Vo V 
lout Current applied to output in LOW output state i a 


Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


74F 
PARAMETER UNIT 


Vin HIGH-levei input voltage 
Vit LOW-level input voltage | os | ve | 
lik Input clamp current aa aa 18 | mA | 
lou HiGH-level output current ee ee ee ee ee, 
lo LOW-level output current ee he ae ee ee ee 
Ta Operating free-air temperature ee ae ee SS ee ae 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F882 
T 


PARAMETER TEST CONDITIONS! 


Vou HIGH-level output voltage amir aie He 
VoL LOW-level output voltage eo ouINy Me vee 


Vik Input clamp voltage Voc = MIN, | = Ix 


n 


i. 
n°] 
i) 


410%Vcoc | 2.5 
+5%Voc 2.7 3.4 
+10%Voc 
+5%Voc 


rae) 
se 
oO 


w 
no 
BAN 
ro) 
oO =) 
7 
> 


1 
= 
foo) 


~0.73 | -1.2 


100 


Q| 
° 
Q| 


1000 


Input current at 


~ 
=) 
ro) 


maximum input Voc = MAX, V = 7.0V LA 


voltage 


No 
Oo 
Oo 


300 
300 
200 
100 
20 
120 
180 
160 


N oO on Lee) th — 


a a | 
| oll Ol 
Ww — 


9| 3 
= 
gi 
Ul 
> 
Ul 
4 


° 
| 
aS 


wo ie) 


140 


HIGH-level input ‘Gs = = 
NH current Voc = MAX, V; = 2.7V 


| 
a 


40 
20 


Ul 
> 


30 
45 
4 
50 
39 
10 
15 
15 
10 


-4.8 
-7.2 


° 
2| 
KR 


oO 


i all al 
Nh 


LOW-level input 


current =e mA 


=42 
=18 
aoa 
~1.6 


Voc = 5.5V, V, = 0.4V 


= N o on wo 


23 
Py, Ps, Pg, Pz 
los Short-circuit output current? Voc = MAX 


| es eel 
loc Supply current* (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
weil above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


74F882 


Ta = +25°C 
Voc = +5.0V 
C. = 50pF, Ry, = 50022 


Ta =0°C to +70°C 
Veco = +5.0V + 10% 
CL = 50pF, R, = 5002 


PARAMETER TEST CONDITIONS 


teLy Propagation delay 


tpLH Propagation delay 
tpH. = Ph or Gp to Chi Waveform 1 


teLy Propagation delay 
Ph or Gr to Ch +24 


Py to Gn to Ch+16 
NOTE: 


Subtract 0.2ns from minimum values for SO package. 


teLy Propagation delay 
Py or Gr to Ch +32 


AC WAVEFORMS 


Cns8, Sn+i6 


Cn+24, Cn+32 


Cn+24, Cn+32 


WFO0754KS WFO605MS 


Waveform 1. Propagation Delay For Carry Propagate, Waveform 2. Propagation Delays For Carry 
Carry Generate Inputs To Carry Outputs Input To Carry Outputs 


NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


Vcc 


NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
—— PULSE 


TCO01860S 


10% 


OV 


WF06450S 


Vu = 1.5V 
Test Circuit For Totem-Pole Outputs Input Pulse Definition 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zout 
of pulse generators. 


INPUT PULSE REQUIREMENTS 


FAMILY 
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Logic Products 


FEATURES 

e High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 

e Low power, light bus loading 

e Functional pin for pin equivalent 
of 'F240 and 'F241 

e 1/30th the bus loading of 'F240 
or 'F241 

e Provides ideal interface and 
increases fan-out of MOS 
Microprocessors 

e Octal bus interface 

e 3-State buffer outputs sink 64mA 

e@ 15mA source current 


DESCRIPTION 


The 'F1240 and 'F1241 are octal buffers 
that are ideal for driving bus lines or 
buffer memory address registers. The 
outputs are capable of sinking 64mA 
and sourcing up to 15mA, producing 
very good capacitive drive characteris- 
tics. The device features two Output 
Enables, OE,, each controlling four of 
the 3-State outputs. 


PIN CONFIGURATION 


'F1240 


'F1241 


CD04101S 
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FAST 74F41240, F1244 
Buffers 


'F1240 Octal Inverter Buffer (3-State) 
'F1241 Octal Buffer (3-State) 
Product Specification 


TYPICAL PROPAGATION 
DELAY 


ORDERING CODE 


PACKAGES 


Plastic DIP 
Plastic SOL-20 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. : 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


COMMERCIAL RANGE 
Vec = 5V +10%; Ta =0°C to +70°C 


N74F1240N, N74F1241N 
N74F1240D, N74F1241D 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 
3-State output enable input 


LOAD VALUE 


DESCRIPTION HIGH/LOW 


OE,, OE, (active LOW) 1.0/0.033 20pA/20uA 
aa 


lao —!a3, Ibo - Ibg Data inputs 1.0/0.033 20uA/20yuA 


Ya0~ Yas, Ybo- Ybs Data outputs 750/106.7 15mA/64mA 
F1240 
a0 2 Yoo ~ Ybs Data outputs 750/106.7 15mA/64mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


'F1240 'F1240 


'F1241 'F1241 


LS03090S 


LS03100S 


6-701 853-0039 76480 


lo! 


Signetics Logic Products Product Specification 


Buffers FAST 74F41240, F1244 


FUNCTION TABLE for 'F1240 FUNCTION TABLE for 'F1241 
INPUTS OUTPUTS 


H =HIGH voltage level 
INPUTS OUTPUTS L =LOW voltage level 
x 


= — = Don't care 
| OE. | ta | OEb| to | Yan | Yon | (Z) = High impedance (off) state 
L L L H H 
H L H L L 
x H X | (2) | (2) 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER UNIT 


N 
Ss 
7 


Ta Operating free-air temperature range 0 to 70 


NT 

[ Vour Voltage appod to ouput n HIGH ouput site —SSSCS~*~*~“~dC 
lout Current applied to output in LOW output state 
[wn |e 


RECOMMENDED OPERATING CONDITIONS 


74F 

PARAMETER UNIT 
parr) i | 
Vie HIGH-Ievel input voltage 2... 
— Vib LOW-level input voltage ee ae a ae 

lik Input clamp current Pf at mA 

7 IOH HIGH-level output current Pt mA 
lo LOW-level output current a ee eee 
Ta Operating free-air temperature ae er ee ae a ee ee 
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Buffers FAST 74F1240, F1244 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F 1240, 74F1241 
PARAMETER TEST CONDITIONS' Twin | Typ? UNIT 
Typ? | Max 


a7 fas || 
£10%Voec 2.0 
ae p20 | | tl 
ee 
lo. = 48mA +10%Voco 
LOW-level output voltage 
V Input clamp voltage Voc = MIN, |) = Ix 


Input current at maximum input Voc = 0.0V, V)=7.0V 
voltage 


IK 
Nie HIGH-level input current Voc = MAX, V| = 2.7V 
lie LOW-level input current Voc = MAX, V| = 0.5V 


Off-state output current _ nq 
loZH HiGH-level voltage applied Voce Me Nie MIN NO eeY, 


Off-state output current = a = 
LOW-level voltage applied eG Me Ve = Ne NOR EY 


Short-circuit output current? Voc = MAX -100 


Voc = MAX 


ee 


Von HIGH-level output voltage 


< 


0.35 


VoL 


0.40 


-0.73 | -1.2 


= 
[>) 
Oo 


1 


I 
ye) 
OQ 


Qi 
o 
1 
> | > | >} 


e 
io) 
= 
> 


1 
2 


| loz 


los -225 | mA 


iw) 
ye) 


! 
on 
(o) 


p> 
b 
> | © 
De Pe oP a 


> 


a 
o 
> 


NN 
Ol 


Supply 
loc current 
(total) 


aS 
oO} 


Co 
lela 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, log tests should be performed last. 
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Buffers —— FAST 74F1240, F1244 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
sBPP Noteneee 202, “Testing: and Specifying FAST Logic."') 


| 74F1240, 74F1241 
Ta = +25°C Ta=0 to +70°C 
Vee = +5.0V Vcc = +5.0V 
PARAMETER TEST CONDITIONS co™ + 40% 


Re = 5000 0, = S0pF 
LS R, = 5002 


teLH Propagation deiay 
tpHL Data to output 


tpzy Output enabie time 
tpz, To HIGH or LOW 


Waveform 3 
_ Waveform a 


~ Waveform 3 
_ Waveform mal 


'F1240 


tpyz Output disable time 
tpiz From HIGH or LOW 


Propagation delay 


Data to output Waveform 2 


Waveform 3 
Waveform 4 


Waveform 3 
Waveform 4 


Output enable time 
_To HIGH or LOW 


Output disable time 
From HIGH or LOW 


Subtract O.2ns from minimum values for SO package. 
AG WAVEFORMS 

[ 
| 


lan, lon 


Yan, ¥ 
| Yan, Ybn 
WHOEOT4S WE660615 
Waveform 1. Propagation Delay Data Waveform 2. Propagation Delay Data 
To Output For 'F1240 To Output For 'Fi241 
OE, ne . 

| OE 
| = teLz 

ica tana 3.5V 
| Yan, Yon Ve 
| Yan, Yon a ved 
| VoL + 0.3V 
wneeiete WF06081S 
| Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HIGH Level And Output Disable Time From LOW Level 
; NOTE: For all waveforms, Vy = 1.5V. 
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Buffers 


TEST CIRCUIT AND WAVEFORMS 


Vcc 
O 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


SWITCH 


tpLz closed 

tpzi closed 

All other open 
DEFINITIONS 


R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
GC, = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 

of pulse generators. 
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FAST 74F1240, F1244 


AMP (V) 
90% 


NEGATIVE 


PULSE 
OV 


AMP (V) 


POSITIVE 
PULSE 


10% 10% 


OV 


WF06450S 


tw 


Vw = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


Pept [ae wih 


FAMILY 
Amplitude 


tTHL 


2s | 25 | 


tTLH 
T4F 


.5NS 


eR CAAA TCR A LT AER ERR St CC LAA NN I IY At 
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signeftics FAST 74F1242, F1243 
Transceivers 


'F1242 Quad Inverting Transceiver (3-State) 
'F1243 Quad Transceiver (3-State) 
Product Specification 


Logic Products 


FEATURES | TYPICAL PROPAGATION ia TYPICAL SUPPLY CURRENT 

@ High impedance NPN base inputs DELAY (TOTAL) 
for reduced loading (70yA in Fata TOT pee eae Tage 
HIGH and LOW states) So06 

e Low power, light bus loading 4.5ns 

@ Functional pin for pin equivalent 
of 'F242 and 'F243 ORDERING CODE 

@ 1/30th the bus loading of 'F242 
or 'F243 

e Provides ideal interface and 
increases fan-out of MOS 
Microprocessors 


. NOTES: 
® 3- t 
3-State ou puts sink 64mA 1. SO package is surface-mounted micro-miniature DIP. 


74F1242 
74F1243 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 
N74F1242N, N74F1243N 


N74F1242D, N74F1243D 


PACKAGES 


Plastic DIP 


Plastic SOL-20 


2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


LOAD VALUE 


74F(U.L.) 
DESCRIPTION HIGH/LOW | HIGH/LOW 
Data inputs 3.5/0.117 70ORA/TOUA © 


sw ssunns erustasendmsmrmmmamaasamessintmsienaaii snushnnteshninnn ei at 


3-State output enable input 


(active LOW) 1.0/0.033 


20uA/20uA 


3-State output enable input 20uA/20pNA 


Data ouiputs 15mA/64mA 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20vA in the HIGH state and 0.6mA in the LOW state. 


PIN CONFIGURATION | LOGIC SYMBOL LOGIC SYMBOL. (IEEE/IEC) 


'F1242 'F1243 | —-'F1242 'F1243 


LS02970S LS02980S 
LS02990S 


CD04050S 
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Transceivers FAST 74F1242, F1243 


FUNCTION TABLE for 'F1242 FUNCTION TABLE for 'F1243 


H =HIGH voltage level 
INPUTS INPUT/OUTPUT INPUTS INPUT/OUTPUT L =LOW voltage level 


(Z) = HIGH impedance (off) state 
(a) = This condition is not allowed due to excessive 
currents. 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER UNIT 
Leet aA ees oe ee 
vn hpuvetage —SSCSC“‘“‘*S*S*S*S*S*S*C<“~*~“~*~*~*~*~*~tSC( wa 
Tw pw arent ——SSSCSC=“~‘“*S*S~C“~*“~*~“~*“s*‘“~*~rtCS Ow HP 
our votes sppies to oapurim HGH ouput ——SCSC~“‘*dC | 
a 
Ce 


lout Current applied to output in LOW output state 
Ta Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 
HIGH-level input voltage 


d 
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Transceivers FAST 74F1242, F1243 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER 


HIGH-level output voltage 


74F 1242/74F 1243 


ee 


TEST CONDITIONS’ 


+10%Vocc 


+5%Voc 


+10%Voec 
lo. = 48mMA +10%Vecc 


UNIT 
Typ? 


lon = -3mA 


Lh 


3.4 


VoH 


3 2.0 
OH=- 15mA 

2.0 
0.35 0.50 


VoL 


LOW-level output voltage 


lo. = 64mA +5%Voc 0.40 0.55 
Vik Input clamp voltage Voc = MIN, |= Ik -0.73 —1.2 


Input current at 
I maximum input 
voltage 


= 
> 


Ao - A3, Bo - Bg Voc = 5.5V, V) = 5.5V 


| 2.0 
- 
= 


= 
io) 


HIGH-level input current Voc = MAX, V)=2.7V 


WH for OE, and OEp inputs only 


100 
2 
LOW-level input current 3 


Ne for OE, and OE, inputs only 


Voc = MAX, V;=0.5V 


lw+ Off-state output current S = 
lozH HIGH-level voltage applied Moore tn wilt a Me NOEs. g3) 


2 


> 


mM 


70 


fafa 


ii +  Off-state output current _ _ 
loz. LOW-level voltage applied MOC MRA Vint = MIN MG a0 Y 


los Short-circuit output current? Voc = MAX 


Ea 

'F1242 | lock 
| loo 
| lcoz | 


'F1243 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, logs tests should be performed last. 


> 


-70 


-225 mA 


° i 
an 
3 
> 


8 
oi 
B 
> 


, 
1 
5 
5 
35 


p 
a 
> 


ai 
co) 
bat | 
no 
> 


Supply 
loc current 
(total) 


a 
> 


oO 
i) 
fon) 
or 
3 

> 


Oo 
oa 
oO 


BAN 
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Transceivers FAST 74F1242, F1243 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 


App Note 202, ''Testing and Specifying FAST Logic."’) 
PARAMETER 
tpLH Propagation delay 
tpHe data to output 
: tpzH Output enable time 
plese tpz. to HIGH or LOW 
tpyz Output disable time 
tp_z from HIGH or LOW 
Waveform 3 


teLH Propagation delay 
teu data to output 
'F 4243 tpzH Output enable time : : : : : 

tezL to HIGH or LOW Waveform 4 : : ‘ : : 
tpyHz Output disable time Waveform 3 3.5 6.5 8.5 3.0 9.0 se 
tpLz from HIGH or LOW Waveform 4 2.0 5.0 7.5 2.0 8.0 

NOTE: 

Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


Ta =0 to +70°C 
Voc = +5.0V +10% 
C. = 50pF 


TEST CONDITIONS 


An, Bn 
Bn, An Vm Vm 
WF06015S WF06062S 
Waveform 1. Propagation Delay Data Waveform 2. Propagation Delay Data 
To Output For 'F1242 To Output For 'F1243 


WF06102S 


WF06082S 


Waveform 3. 3-State Output Enable Time To HIGH Level Waveform 4. 3-State Output Enable Time To LOW Level 
And Output Disable Time From HiGH Level And Output Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
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Transceivers FAST 74F1242, F1243 


TEST CIRCUIT AND WAVEFORMS | 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
WF06471S OV 


WF06450S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 


SWITCH 1 INPUT PULSE REQUIREMENTS 


open FAMILY 


closed 


DEFINITIONS 
R,. = Load resistor to GND; see AC CHARACTERISTICS for value. 
C. = Load capacitance includes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
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FEATURES 

e High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 

e Functional pin for pin equivalent 
of 'F244 


e 1/30th the bus loading of 'F244 

e Low power, light bus loading 

e Provides ideal interface and 
increases fan-out of MOS 
Microprocessors 


e Octal bus interface 


e 3-State buffer outputs sink 64mA 
and source 15mA 


DESCRIPTION 


The 'F1244 is an octal buffer that is ideal 
for driving bus lines or buffer memory 
address registers. The outputs are capa- 
ble of sinking 64mA and sourcing up to 
15mA, producing very good capacitive 
drive characteristics. The device fea- 
tures two output enables, OE,, each 
controlling four of the 3-State outputs. 
The 'F1244 is pin and functional com- 
patible with the ‘F244. The lower power 
and light bus loading features make it an 
ideal part to interface directly with MOS 
Microprocessors. 


PIN CONFIGURATION 


| 
eel 
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FAST 74F1244 
Buffer 


Octal Buffer (3-State) 
Product Specification 


| TYPE TYPICAL PROPAGATION | TYPICAL SUPPLY CURRENT | 
DELAY (TOTAL) 
74F 1244 4.5ns 43mA 


ORDERING CODE 


COMMERCIAL RANGE 


| PREREGES Veo = 5V + 10%; Ta =0°C to +70°C 
Plastic DIP N74F-1244N 
Piastic SOL-20 | N74F1244D 


fr ee te a i a te A MN Pern NERA ON RU Ae TS Santen ve nt ty  rnames 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2 For information regarding devices processed to Military Specifications, see the Sigretics Military 
Products Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


| 74F(ULL.) : | LOAD VALUE 


ice HIGH/LOW 


DESCRIPTION 


Data inputs 


3-State output enable input 
(active LOW) 


1.0/0.033 20 uA/20uUA 


lao ~ laa, Ibo — Ibs 


1.0/0.033 20uUA/ 20UA 


3-State output enable input | ; p 
(active LOW) | — 1.0/0.033 20ynA/20uA 


Data outputs | 750/106.7 [ 15mA/64mA 


_Yao~ Yas, Ybo- Ybs 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


LOGIC SYMBOL (IEEE/IEC) 


LS03410S 


853-0041 76480 


Signetics Logic Products Product Specification 


Buffer FAST 74F1244 


FUNCTION TABLE for 'F1244 


H = HIGH It 
INPUTS OUTPUTS teacmtiet 


L =LOW voltage level 
X = Don't care 
(Z)= High impedance (off) state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond. the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F UNIT 
Supply voltage -0.5 to +7.0 V 
input voltage -0.5 to +7.0 V 


Input current -~30 to +5 mA 
Voltage applied to output in HIGH output state -0.5 to +Vcoc a 
Current applied to output in LOW output state 7 | 128 mA | 
Operating free-air temperature range | 0 to 70 °C 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER UNIT 
Voc Supply voitage Ny 
Vin HIGH-level input voltage V 
Vit LOW-level input voltage V 
lik Input clamp current mA 
lou HIGH-level output current : mA 
lot LOW-level output current mA 4 
Ta ‘Operating free-air temperature °C 
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Buffer FAST 74F1244 


DC ELECTRICAL CHARACT ERISTICS (Over recommended operating free- -air temperature range unless otherwise noted.) _ 


a nn nr 26h appetite Tres cee eng emia cea be ay Nii en nt ae Geen bg rman SoC oes Roan TC ehh SRS pean Nantaaner, a8 AS earn ttm rceais ne ce en ev ne we ent cee ~ y 


74F 1244 
PARAMETER TEST CONDITIONS' meet UNIT 
en ee nn we ree ener et eee sown ee te sees oe ee de RY cade Gane fn at ys Teil ah pds eal Sa ear cr as eam ibe i ee eeierebalaepesiad save doesent -halaes bast aa ican ra ee wreuenmmwee 4+ | 
| | + 10%Voc V 
Vec = MIN, | [oH = -3mA ae os 
Vou  HIGH-leve! output voltage Vi, = MAX, |» SC ri ae a as Rae reac an oes 
Vin = MIN | 1 10%Voc V 
low [es 1 5mA r fen smetag bv ot tihanaged eee eee oe 
+ 9%Vcc Vv 
Voc = MIN, low = sama + 10% Veo V 
Vo. LOW-level output voltage Vip =MAX, bee a ae Sear 
Vig = MIN lo. = 4A k rf =e Voc V 
EN ee ee a ee et tmewias Pe ee ere (UR ea eee ee Re eT (ener eee ees - eee) ea ars eo ek eS Sie Aeaevaw ear 
Vik Input clamp voltage Meo MIN, I = IK V 


Input current at 


h maximum input voltage Mor: OO Mi aay | uP 
lw _ HIGH-level input current noe fl Wes = = MAX, Me 2.7V eee: BAL 7 
LOW- level input current Vec = MAX, V, = 0.5V LA 
Off- state output curr ent 
=MI = 
ek HIGH-level voltage applied _ Mag MA: Mig = MB Nom 2 Hn 
Off- state output current _ _ _ 
lozL Low. level voltage applied Mag MAK Nip = MIN. Viorer OSV a 
log __ Short. circuit output current? Voc = MAX mA 


loc Supply current* (total) loot 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing !og, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. in any sequence of parameter tests, lqg tests should be performed last 

4. loc iS measured with outputs open. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, _ Testing and: Specifying FAST Logic.’ 2 


| 74F1244 
Ty = +25°C Ta, =0 to+70°C 
— + 109 
PARAMETER TEST CONDITIONS Veo = +5.0V 210% | nyt 


C, = 50pF 
R, = 5002 


Propagation delay 
lans lpn to Yan: Yon 


Wavefcrm 1 


Output enable time Waveform 2 
_to HIGH or LOW Waveform 3 
~ Output disable time Waveform 2 
from HIGH or LOW Waveform 3 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


om 
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Buffer FAST 74F1244 


AC WAVEFORMS 


lan, 'bn OE Vu 


'pHz 
Von — 0.3V 
; ov 


WF06061S 


WF06091S 


Waveform 1. Propagation Delay Data To Output Waveform 2. 3-State Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 


Yan, Ybn 


WF06071S 


Waveform 3. 3-State Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vy = 1.5V 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 
90% 


NEGATIVE 
PULSE 


PULSE 
GENERATOR 


AMP (V) 


POSITIVE 
PULSE 


10% 
= tw ov 


WF06450S 


WF06471S 


Vu = 1.5V 
Test Circuit For 3-State Outputs Input Pulse Definition 


SWITCH POSITION 


TEST SWITCH INPUT ee REQUIREMENTS 


tpiz FAMILY 
ise ae ae Rep. Rate | Rate | Pulse eee 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS for value. 
C. = Load capacitance inciudes jig and probe capacitance; 

see AC CHARACTERISTICS for value. 
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FEATURES 


® High impedance NPN base inputs 
for reduced loading (20.A in 
HIGH and LOW states) 


e Octal bidirectional bus interface 
@ 3-State buffer outputs sink 64mA 
® 15mA source current 


e Outputs are placed in Hi-Z state 
during power-off conditions 


DESCRIPTION 


The 'F1245 is octal transceiver featuring 
non-inverting 3-State bus compatible 
outputs in both transmit and receive 
directions. The B port outputs are all 
capable of sinking 64mA and sourcing 
up to 15mA, producing very good capac- 
itive drive characteristics. The device 
features an Ouput Enable (OE) input for 
easy cascading and a Transmit/Receive 
(T/R) input for direction control. The 3- 
State ouputs, Bp -B7, have been de- 
signed to prevent ouput bus loading if 
the power is removed from the device. 


PIN CONFIGURATION 


CD04862S 
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FAST 74F1245 
Transceiver 


Octal Transceiver (3-State) 
Preliminary Specification 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


TYPICAL PROPAGATION 
DELAY 


74F 1245 


ORDERING CODE 


COMMERCIAL RANGE 
Vec = 5V + 10%; Ta = 0°C to +70°C 


N74F1245N 
N74F1245D 


PACKAGES 


Plastic DIP 


Plastic SOL-20 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 


NOTE: 
One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 


LS04401S 


LS04410S 
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Transceiver FAST 74F1245 


FUNCTION TABLE 
INPUTS INPUTS/OUTPUTS 


H = HIGH voltage level 

L = LOW voltage level 

X = Don't care 

(Z) = HIGH inpedance ''off'’ state 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


VouT Voltage applied to output in HIGH output state 


lout Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Min 
[Ver Sup votwgeSCSs—=“*‘“‘*~‘“‘*~*rC:~=*d 
[in HGHievet pit vote —SCSSC~“~*~*~*~“~“~*~dtSCi RO 
Tie towel put vote Sd 
7 
| 


UNIT 


5.5 


Typ 
4.5 5.0 
2.0 


-18 


II Input clamp current 


LOW-level output current 
Bo-Br | 


Ta Operating free-air temperature 


-3 
lon HIGH-level output current 
~15 
24 
loL 
64 
70 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
PARAMETER TEST CONDITIONS! 


Ag -A7 
HIGH-level Bo- B7 


output voltage £10%Vcc | 2.0 
Bo - B7 log =-15mA 


LOW-level ie eral 
output voltage lo. = 64mA 


V Input clamp voltage Voc = MIN, |) = lik 


| 
| aaa Voc = 0.0V, Vi = 7.0V 
maximum input voltage 


HIGH-level input current 
OE and S/R only 


IK 
| 
NH 


Voc — MAX, V| =2.7V 


LOW-level input current 


I OE and S/R only Neo MEK MirOroy 


Off-state current a 
+ = = 2. = 2. 
lozH + IH HIGH-level voltage applied NOG MOE aoe ima 


Off-state current _ aE _ A 
loz +t | QW-level voltage applied Vee MAS CE avai UY 


Short-circuit Vcc = MAX 
output current? Veo = MAX ae 


Vin = 4.5V 
re aaa : 
(total) loc Voc = MAX Vin = GND 
locz VIN — OE = 4.5V 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."') 


Ta = +25°C 
PARAMETER TEST CONDITIONS Vcc = + 5.0V 
C_ = 50pF, R, = 50082 
Min | Typ 


teLH Propagation delay Waveform 1 2.5 a5 a : 

teHL An to By or Bn to Ap 2.5 4.0 6.0 : , 

tpzH Output enable time Waveform 2 5.0 7.0 8.5 : 9.5 

tpz. to HIGH and LOW level Waveform 3 35 6.5 8.0 ; 9.0 ns 
tpHz Output disable time Waveform 2 3.0 4.5 6.5 3.0 iS 

tpLz from HIGH and LOW level Waveform 3 2.0 4.0 6.0 2.0 7.0 ns 
NOTE: 

Subtract 0.2ns from minimum values for SO package. 


Ta = 0°C to +70°C 
Vec = +5.0V + 10% 
C. = 50pF, Ri = 50022 
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Preliminary Specification 


Transceiver 


AC WAVEFORMS 


WFO605HS 


Waveform 1. Propagation Delay For Input To Output 


FAST 74F1245 


WF06094S 


Waveform 2. 3-Sate Output Enable Time To HIGH Level 
And Output Disable Time From HIGH Level 


3.5V 


a Voi + 0.3V 


WF06074S 


Waveform 3. 3-Sate Output Enable Time To LOW Level And Output Disable Time From LOW Level 
NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


TEST SWITCH 


tpiz closed 
tpz. closed 
All other open 


DEFINITIONS 


R, = Load resistor to GND; see AC CHARACTERISTICS for value. 


C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equal to Zout 
of pulse generators. 


February 1986 


AMP (V) 
90% 


NEGATIVE 
PULSE 
OV 
AMP (V) 
POSITIVE 
PULSE 
10% 
tw OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width 


6-718 


Signetics 


Logic Products 


FEATURES 

e Eight Bit Registered Transceivers 

e Two 8-Bit, back to back registers 
store data moving in both 
directions between two 
bidirectional busses 

e Separate Clock, Clock Enable and 
3-State Output Enable provided 
for each Register 

e 'F2952 Non-inverting 
'F2953 Inverting 


e AM2952/2953 functional 
equivalent 

e A Outputs sinks 24mA 
B Outputs sinks 64mA 


e 24 pin Slim DIP package 


DESCRIPTION 


The 'F2952 and 'F2953 are 8-bit regis- 
tered transceivers. Two 8-bit back to 
back registers store data flowing in both 
directions between two bidirectional bus- 
ses. Data applied to the A inputs is 
entered and stored on the rising edge of 
the clock (CPAB), provided that the 
Clock Enable (CEAB) is LOW; simulta- 
neously, the status flip-flop is set and the 
A-to-B flag (FAB) output goes HIGH. 


PIN CONFIGURATION 


TOP VIEW 


C008030S 
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74F2952, 74F2953 
Registered Transceivers 


'F2952 8-Bit Registered Transceivers, Non-Inverting (3-State) 
'F2953 8-Bit Registered Transceivers, Inverting (3-State) 
Preliminary Specification 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


74F2952 
74F 2953 


ORDERING CODE 


COMMERCIAL RANGE 
Veco = 5V +10%; Ta =0°C to +70°C 


N74F2952N, N74F2953N 
N74F2952D, N74F2953D 


PACKAGES 


Plastic DIP 


Plastic SOL-24 


NOTES: 

1. SO package is surface-mounted micro-miniature DIP. 

2. For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


LOAD VALUE 
HIGH/LOW 


CPAB, CPBA 
CEAB, CEBA Clock enabie inputs 
EB 


Output enable inputs 
B Outputs 15mA/64mA 
NOTE: 


One (1.0) FAST Unit Load is defined as: 20u”A in the HIGH state and 0.6mA in the LOW state. 


LOGIC SYMBOL 


'F2952 'F2953 


16 17 1819 20 21 22 23 
16 17 18 19 20 21 22 23 


Ay Ay Az Ag Ay Ag Ag Ay i hak 


Bo B, B BB, B; B; B, 


8765432 1 


8765432 1 


LS09930S LS09920S 
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Registered Transceivers ~74F2952, 74F2953 


Data thus entered from the A inputs is pres- Output Enable (OEB) is made LOW. Data the same manner as described for A inputs to 
ent at the inputs to the B output buffers, but flow from B inputs to A outputs proceeds in 8B outputs flow. 
only appears on the B I/O pins when the B 


LOGIC SYMBOL (IEEE/IEC) 


| 'F2952 'F2953 | 


LSo9950S LS0s9408 
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Registered Transceivers 74F2952, 74F2953 


FUNCTION TABLE for Register Aor B FUNCTION TABLE for Output Control 


INPUTS | INTERNAL OPERATING A OR B OUTPUTS 
Q 
NC 


OPERATING MODE 


0 |p 


nee eee 


) 
a aaa 
Load data 


H = HIGH voltage level 

L=LOW voltage level 

X = Don't care 

(Z) = HIGH impedance ''off'' state 
= LOW-to-HIGH transition 

NC = No change 


Enable Outputs 


LOGIC DIAGRAM 


CPAB 


CEAB 
O< | OEB 
5 'S B 
—_rPr st 
Loa. Tee 
TEP sec 
THe Sao 
THT 5 By 
Tn se 
“Tn SC 


AA 
al 


£\-L\-4\+-1-4)--L 
Rai Cee ac 


LD04110S 
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Registered Transceivers 74F2952, 74F2953 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 
Vcc Supply voltage -0.5 to +7.0 


Input voltage -0.5 to +7.0 


Input current 


Vout Voltage applied to output in HIGH output state 


lout Current applied to output in LOW output state 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


HIGH-level input voltage 


LOW-level input voltage ss 
Input clamp current aa 


UNIT 
pete 


Ao — A7 
Bo- 


low HIGH-level output current 


LOW-level output current 


B7 


Operating free-air temperature 
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Registered Transceivers 74F2952, 74F2953 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 
74F2952, 74F2953 
PARAMETER TEST CONDITIONS! Fin | tye? UNIT 


Ag -Az +10%Voc | 2.4 
HIGH-level Bo - B7 CG ; £5%Vocc 2.7 3.4 


VoH Vit = MAX, 
output voltage Vig = MIN +10%Vocc 2.0 
t+5%Voc : 
+10%Vocc 
Ao = Az lo. = 20mA 
LOW-level = vce 


output voltage =| ae 
lo. = 64mA =| £5%Vcc 
Input current | CRAB, CPBA, OEAB 


I at maximum OEBA, CEAB, CEBA 


| HIGH-level 
i input current 
LOW-level 
' input current 
loZH Off-state output current, A.B 
+H HIGH-level voltage applied ae 
loz- Off-state output current, A.B 
+p LOW-level voltage applied eo 
log Short-circuit Voc = MAX 
output current Voc = MAX 150 


loc Supply current (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. For testing los, the use of high-speed test apparatus and/or sample-and-hold techniques are preferable in 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, los tests should be performed last. 


35 


on 


.40 


oO 
oO 


ise) 
oO 
om ©) 


‘ip 
Oo 
(63! 
On 


~0.73 | -1.2 


100 


=| 


1 
nN 
o 

= 
> 


a 
r) 
> 


| 
~“ 
i) 
> 


—100 mA 
-225 mA 
190 mA 


—s 
a fe 
> 


130 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


PARAMETER 


teLH Propagation delay 3.0 5.5 7.5 2.5 8.5 
tp.  CPBA or CPAB to A, or Bp elem 4.0 7.0 9.0 3.5 10.0 aie 
tpzH Output enable time Waveform 3 2.5 55 7.5 2.0 8.5 ae 
tpz. OEA or OEB to A, or B, Waveform 4 3.5 7.0 9.5 3.0 10.0 
tpHz Output disable time Waveform 3 3.0 6.5 9.0 2.5 10.0 ae 
tpLz OEA or OEB to A, or By Waveform 4 ; 5.5 1.5 2.0 8.5 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


Ta =0°C to +70°C 
Vcc = +5.0V + 10% 
C, = 50pF 
Ri. = 50022 


TEST CONDITIONS 
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Registered Transceivers 74F2952, 74F2953 


AC SET-UP REQUIREMENTS 


74F2952, 74F2953 
T 


=0°C to +70°C 
Vcc = + 5.0V 


Ta = + 25°C 


PARAMETER TEST CONDITIONS 


ts(H) Set-up time, HIGH or LOW 

te(L) A, or B, to CPBA or CPAB WavStonD:e 
th(H) Hold time, HIGH or LOW 

th(L) A, or B, to CPBA or CPAB Waveform 2 
ts(H) Set-up time, HIGH or LOW 

t(L) GEAB, CEBA to CPAB, CPBA Wavetorm: 2 
th(H) Hold time, HIGH or LOW Wavefomn. 2 
tr(L) CEAB, CEBA to CPAB, CPBA 

tw(H) CPAB, CPBA pulse width 

ty(L) HIGH or LOW Neavelerenst 


AC WAVEFORMS 


CPBA or An, Bn 
CPAB CEAB, CEBA 
CPAB, CPBA 
AorB 
WF0611AS WF0632HGY 
Waveform 1. Propagation Delay Clocks To Outputs And Waveform 2. Data And Select Set-up And Hold Times 
Clock Pulse Widths 
OFA, OFB OEA, OEB 
3.5V 
eee Bn An or Bn 
Evo. +0.3v 
WF06635S 
WFO06655S 
Waveform 3. 3-State Enable Time to HIGH Level And Waveform 4. 3-State Enable Time To LOW Level And 
Disable Time From HIGH Level Disable Time From LOW Level 


NOTE: For all waveforms, Vy = 1.5V. 
The shaded areas indicate when the input is permitted to change for predicatable output performance. 
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TEST CIRCUIT AND WAVEFORMS 


PULSE 
GENERATOR 


WF06471S 


Test Circuit For 3-State Outputs 


SWITCH POSITION 


TEST SWITCH 


tpLz closed 
tpz- closed 
All other open 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 


February 1986 


Preliminary Specification 


7A4F2952, 74F2953 


AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


| tHe 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY 
Amplitude | Rep. Rate | Pulse Width | try | trHt 
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FEATURES 
e 30{2 line driver 


e 160mA output drive capability in 
the LOW state 

e 67mA output drive capability in 
the HIGH state 

e High speed 

e Facilitates incident wave 
switching 

@ 3nh lead inductance each on Vcc 
and GND when both side pins 
are used 


DESCRIPTION 


The F3037 is a high current Line driver 
composed of four 2-input NAND gates. It 
has been designed to deal with the 
transmission line effects of PC boards 
which appear when fast edge rates are 
used. 


The drive capability of the F3037 is 
67mA source and 160mA sink with a 
Vcc as low as 4.5 volts. This guarantees 
incident wave switching with Voy not 
less than 2.0V and Vo, not more than 


PIN CONFIGURATION 


C004120S 


January 4, 1985 


30Q Line Driver 


Quad 2-input NAND 302 Line Driver 


Product Specification 


TYPICAL PROPAGATION 


= 


ee 
| | T TYPICAL SUPPLY CURRENT 


NEE DELAY 


74F3037 


ORDERING CODE 


(TOTAL) 


COMMERCIAL RANGE 


Vec = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP 


NOTE: 


N74F3037N 


For information regarding devices processed to Military Specifications, see the Signetics Military Prod- 


ucts Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 


DESCRIPTION 


LOAD VALUE 
HIGH/LOW 


Data inputs 1.0/1.0 


Data outputs 3350/266 


NOTE: 


67mA/160mA 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


0.8V while driving impedances as low as 
302. This is applicable with any combi- 
nation of outputs using continuous duty. 


The propagation delay of the part is 
minimally affected by reflections 


LOGIC SYMBOL 


A 
14 Y 
1 
s—8{_ 
1 A Y 3 
2 B 
8 B 
1 8 


LS03130S 
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when terminated only by the TTL inputs 
of other devices. Performance may be 
improved by full or partial line termina- 
tion. 


LOGIC SYMBOL (IEEE/IEC) 


LS03140S 


853-0021 76480 
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3092 Line Driver FAST 74F3037 


FUNCTION TABLE 


INPUTS OUTPUT 


H = HIGH voltage level 
L = LOW voltage level 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 74F 
Vout Voltage applied to output in HIGH output state -0.5 to +Vcoc 
lout Current applied to output in LOW output state 320 
Ta Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Supply voltage 

HIGH level input voltage 
LOW level input voltage 
Input clamp current 
HIGH level output current 


LOW level output current 


Operating free-air temperature 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


PARAMETER TEST CONDITIONS! 


+10%Voc 
lon =-45mA 


Von HiGH-level output voltage + 5%Vcc 
lon1 =-67mA? =| +10%Voc 
lo. = 100mA +10%Vcc 

Vo. LOW-level output voltage 


lot1 = 160mA4 + 10%Voc 


Vik Input clamp voltage Voc =MIN, l=Ix 


Pos SS*dSC eM Vom 22 


loc Supply current (total) 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 

3. lous is the current necessary to guarantee the LOW to HIGH transition in a 3082 transmission line on the incident wave. 

4. lot: is the current necessary to guarantee the HIGH to LOW transition in a 3022 transmission line on the incident wave. 

5. lo is tested under conditions that produce current approximately one half of the true short-circuit output current (Ios). 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, "Testing and Specifying FAST Logic."') 


74F3037 


Ta =0 to +70°C 


= +109 
PARAMETER TEST CONDITIONS Veo = +5.0V = 10% 


tPLH Propagation delay 3.0 | 4.5 | 6.0 
{PHL A, BtoY ee ! 15 | 3.0 | 5.0 
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3002 Line Driver FAST 74F3037 


AC WAVEFORM 


WF06015S 


NOTE: Vy = 1.5V. 
Waveform 1. Propagation Delay for Inputs to Output 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 


90% 


Vcc 
O 


NEGATIVE 
PULSE 


i purse | 
GENERATOR | 


AMP (V) 


POSITIVE 
= PULSE 


TCO1860S 


10% 10% 


tw ov 


WFO06450S 


Vu = 1.5V 
Test Circuit for Totem-Pole Outputs Input Pulse Definition 


R, = Load resistor to GND; see AC CHARACTERISTICS FAMILY 
for value. 

C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour 
of pulse generators. 


| DEFINITIONS INPUT PULSE REQUIREMENTS 
| 

| 

| | 2.6ns | 2.5ns 
| 

| 
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FEATURES 

e 3022 line driver 

e 160mA output drive capability 

e High speed 

e Facilitates incident wave 
switching 

e 3nh lead inductance each on Vcc 
and GND when both side pins 
are used 


DESCRIPTION 


The F3038 is a high current Open Col- 
lector Line Driver composed of four 2- 
input NAND gates. 


It has been designed to deal with the 
transmission line effects of PC boards 
which appear when fast edge rates are 
used. 


The F3038 can sink 160mA with a Vcc 
as low as 4.5V. This guarantees incident 
wave switching with Vo, not more than 
0.8V while driving impedances as low as 
302. This is applicable with any combi- 
nation of outputs using continuous duty. 


The AC specifications for the F3038 
were determined using the standard 


PIN CONFIGURATION 


CD04120S 


January 4, 1985 


FAST 74F3038 
3082 Line Driver 


Quad 2-Input NAND 3022 Line Driver (Open Collector) 
Product Specification 


DELAY 


ORDERING CODE 


PACKAGES 


NOTE: 


TYPICAL PROPAGATION 


COMMERCIAL RANGE 
Voc = 5V +10%; Ta =0°C to +70°C 


Plastic DIP N74F3038N 


TYPICAL SUPPLY CURRENT 
(TOTAL) 


For information regarding devices processed to Military Specifications, see the Signetics Military Prod- 


ucts Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


NOTES: 


Data inputs 
Data outputs 


74F(U.L.) LOAD VALUE 


HIGH/LOW HIGH/LOW 
20uA/0.6mA 
OC*/266 OC*/160mA 


1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


2. OC* = Open Collector 


Fast load for open collector parts of 
50pF capacitance, a 5002 pull-up resis- 
tor and a 500Q2 pull-down (See Test 
Circuit). 


Reducing the load resistors to 1002 will 
decrease the Tp, propagation delay by 


LOGIC SYMBOL 


A 
14 Y 
16 
1 . Y 3 
2—8 
3—2 
Ni 2 


LS03130S 
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approximately 50% while increasing 
Tpy only slightly. The graph of Typical 
Propagation Delay vs Load Resistor 
shows a spline fit curve from four mea- 
sured data points; R, = 302, 

Rp = 10022, Ry = 300Q, and R, = 50022. 


LOGIC SYMBOL (IEEE/IEC) 


LS03140S 
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3092 Line Driver FAST 74F3038 


FUNCTION TABLE 


INPUTS OUTPUT 


B 
L 
H 
L 
H 


Tirere|>p 


|_| 


H = HIGH voltage level 
L=LOW voltage level 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER 


Supply voltage 


Input voltage -0.5 to +7.0 


Input current -30 to +5 


VouT Voltage applied to output in HIGH output state -0.5 to +Vcc 
lout Current applied to output in LOW output state | | 320 
Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


PARAMETER 


Voc Supply voltage 


HIGH level input voltage 


V 
V 


H 
IL LOW level input voltage 
H 
L 
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3082 Line Driver FAST 74F3038 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F3038 
PARAMETER TEST CONDITIONS! 


loo HIGH-level output current Voc = MIN, Vit = MAX, Vin = MIN, Vou = MAX 


lo. = 100mMA +10%Vec 


Vo. LOW-ievei output voltage 
lo.1 = 160mA? +10%Voo 


Vik Input clamp voitage Voc =MIN, | = Ik 

\ Input current at maximum Voc = MAX, V)=7.0V 
input voltage 

hy HIGH-level input current Voc = MAX, V; = 2.7V 

i LOW-level input current Voc = MAX, V; =0.5V 

loc Supply current (total) Voc = MAX 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. lot; is the current necessary to guarantee the HIGH to LOW transition in a 3022 transmission line on the incident wave. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


Ta =0°C to +70°C 
Voc = +5.0V + 10% 


PARAMETER TEST CONDITIONS C, = 50pF 


Ri = 50022 


Propagation delay 
A, B to Y 
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3092 Line Driver 


FAST 74F3038 


AC WAVEFORM 


NOTE: For all waveforms, Vy = 1.5V. 


Waveform 1. Propagation Delay For Input To Output 


TEST CIRCUIT AND WAVEFORMS 


PULSE 
| GENERATOR 


WFO6460S 


Test Circuit for Open Collector Outputs 


DEFINITIONS 

R, = Load resistor; see AC CHARACTERISTICS 
for value. 

C. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Ry = Termination resistance should be equa! to Zoyt 
of pulse generators. 
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AC CHARACTERISTICS 


@ 
£ 
> 
< 
J 
Ww 
a 
° 
cc 
o 


WF06015S 


100 200 300 400 500 600 
LOAD RESISTOR (OHMS) 


OP01281S 


Typical Prop. Delay vs. Load Resistor 


AMP (V) 
90% 


NEGATIVE 
PULSE 


AMP (V) 


POSITIVE 
PULSE 


10% 
OV 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


INPUT PULSE REQUIREMENTS 


FAMILY ___WWPUT PULSE REGUMENENTS | 
Amplitude | Rep. Rate einen om 


7AF 3. | 30v | | AMHz | 500ns_—_| | 2.5ns | | 2.5ns | 
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FEATURES 

® 3082 iine driver 

e 160mA output drive capability in 
the LOW state 

e 67mA output drive capability in 
the HIGH state 

e High speed 

e Facilitates incident wave 
switching 

e 3nh lead inductance each on Vcc 


and GND when both side pins 
are used 


DESCRIPTION 


The F3040 is a high current Line driver 
composed of two 2-Input NAND gates. It 
has been designed to deal with the 
transmission line effects of PC boards 
which appear when fast edge rates are 
used. 


The drive capability of the F3040 is 
67mA source and 160mA sink with a 
Vcc as low as 4.5V. This guarantees 
incident wave switching with Voy not 
less than 2.0V and Vo, not more than 


PIN CONFIGURATION 


CbD04030S 
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FAST 74F3040 
3062 Line Driver 


Dual 4-Input NAND 302 Line Driver 
Product Specification 


74F3040 


ORDERING CODE 


PACKAGES 


Plastic DIP 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


N74F3040N 


For information regarding devices processed to Military Specifications, see the Signetics Military Prod- 


ucts Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


DESCRIPTION 


Data inputs 


Data outputs 


74F(U.L.) 
HIGH/LOW 


LOAD VALUE 
HIGH/LOW 


20uA/0.6mMA 
67mA/160mA 


NOTE: 


3350/266 


One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


0.8V while driving impedances as low as 
3022. This is applicable with any combi- 
nation of outputs using continuous duty. 


The propagation delay of the part is 
minimally affected by reflections when 


LOGIC SYMBOL 


Lso2960S 
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terminated only by the TTL inputs of 
other devices. Performance may be im- 
proved by full or partial line termination. 


LOGIC SYMBOL (IEEE/IEC) 


LS02950S 


853-0023 76480 
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3022 Line Driver FAST 74F3040 


FUNCTION TABLE 


OUTPUT 
¥ 


H = HIGH voltage level 
L =LOW voltage level 
X = Don't care 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


unr | 
Vout Voltage applied to output in HIGH output state 
mA 


4F 
lout Current applied to output in LOW output state 
Operating free-air temperature range 0 to 70 


RECOMMENDED OPERATING CONDITIONS 


74F 
— [wom [max | 


Ta 


Min 
Vin HIGH-level input voltage a aa a ae 
VIL LOW-level input voltage ee ee ee ee 
lik Input clamp current Pt fm 
lou HIGH-level output current — -67 
lon LOW-level output current — 160 
Ta Operating free-air temperature as 70 
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3062 Line Driver FAST 74F3040 


DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise nsiew) 


eer mmm | rater sinner tins AeA 


74F3040 


TEST CONDITIONS! 


lon = -45mA ; 10%Vcc 
lout = ~67mA2 + 5%Voo auf ve v 
lop = 100mA +10%Voc A V 


l= I 


PARAMETER 


Voy HiGH-levei output voltage 


{-—_____—___—— 


| Vo. LOW-leveil output voltage 
f 
' 


Voc = MIN, 


Vix Input clamp voltage 


D 
Inout current at maximum Voc = MAX, V; = 7.0V 5 100 
input voltage 


! 

er ten pi Bech i Ses lech eae ra ca aaa al eh eae Xt Leeaeeen 
| i. HIGH- level input current Voc = MAX, V; = 2.7V 1 20 
ii, LOW- level input current = MAX, V,=0.5V -0.4 | -0.6 
ae: =MAX, Vo = 2.25V 60 ~160 

| ees 2.0 4.0 
Supply current (total) -——————— =MAX nnn : os ae 
ICCL 14 20 


Or ndiions shawn as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
alos are at Voc = 5V, Ta = 25°C. 

a Current necessary to guarantee the LOW to HIGH transition in a 30Q transmission tine on the incident wave. 

a te 2 current necessary to guarantee the the HIGH to LOW transition in a 3022 transmission line on the incident wave. 

4. to ig ieaied under conditions that produce current approximately one half of the true short-circuit output current (Ios). 


A TRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, , "Testing and Specifving FAST _Logic."’) 


74F3040 


Ta = +25°C Ta = 0°C to +70°C 
hate Veco = +5.0V Vec = +5.0V +10% 
| PARAMETER TEST CONDITIONS C, = 50pF C, = 50pF 

R, = 500Q 

as en epee ttm | s Ca. oe ee eG, peje bbe an cal i i a i acta Sana SR 

ky ropagation delay 

| oa ABC, DtoY | Waveform 1 
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AC WAVEFORM 


Product Specification 


FAST 74F3040 


WF06016S 


NOTE: For all waveforms, Vy = 1.5V. 
Waveform 1. Propagation Delays for Inputs to Output 


TEST CIRCUIT AND WAVEFORMS 


Vec 
) 


PULSE 
| GENERATOR 


TCO1860S 


Test Circuit for Totem-Pole Outputs 


DEFINITIONS 
R, = Load resistor to GND; see AC CHARACTERISTICS 
for value. 


C, = Load capacitance includes jig and probe capacitance; 


see AC CHARACTERISTICS for value. 
Ry = Termination resistance should be equal to Zoyt 
of pulse generators. 
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AMP (V) 
90% 


NEGATIVE 
PULSE 


OV 


POSITIVE 
PULSE 


10% 


tw— 


WF06450S 


Vu = 1.5V 
Input Pulse Definition 


FAMILY 
Amplitude | Rep. Rate | Pulse Width | triy | true 


[nite | sone [25s [as | 
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FEATURES 


High impedance NPN base inputs 
for reduced loading (20uA in 
HIGH and LOW states) 


@ ideal for applications which 


require high output drive and 
minimal bus loading 


Octal bus interface 


@ 'F30240A Inverting 


'F30244A4 Non-inverting 


Open-Collector outputs sink 
160mA 


160mMA Io, ideal for low 
impedance applications and 
transmission line effects with 
impedance as low as 3002 
Multiple side pins are used for 
Vcc and GND to reduce lead 
inductance (improves speed and 
noise immunity) 

24 pin Slim DIP package 


PIN CONFIGURATION 


"F30240A 


February 1986 


FAST 74F30240A, 


74F30244A 
3082 Line Drivers 


Preliminary Specification 


'F30240A Octal 30Q Line Driver With Enable, INV 
(Open Collector) 

'F30244A Octal 3002 Line Driver With Enable, NINV 
(Open Collector) 


TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 


DELAY (Total) 
74F30240A 9.5ns 62.5mA 
74F30244A 10.5ns 69mMA 


ORDERING CODE 


COMMERCIAL RANGE 
Voc = 5V + 10%; Ta =0°C to +70°C 


N74F30240AN, N74F30244AN 


PACKAGES 


Plastic DIP 


NOTE: 
For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) 
HIGH/LOW 
1.0/0.033 


1.0/0.033 20 uA/20pA 


OC*/266.7 OC*/160mA 


OC*/266.7 OC*/160mA 


LOAD VALUE 
HIGH/LOW 


20uA/20uA 


Data a inputs 


Output ¢ enable inputs (active 
LOW) 


Data outputs (OC*)' F30244A _ 


NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 


2. OC* = Open Collector 


LOGIC SYMBOL 


"F30240A 


LOGIC SYMBOL (IEEE/IEC) 
'F30240A 


24 23 22 21 16 15 14 13 
Dp 0, Dy Dy Dy Ds Dg Dy 


"F30240A 


23 4 9 100 1 12 
LS09381S 


LSo9390S 
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3082 Line Drivers FAST 74F30240A, 74F30244A 


PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 
'F30244A 'F30244A 'F30244A 


24 23 22 21 6 15 14 13 


Dy D, Dy Ds Dy Dz Dg Dy 


"F30244A 


Qs ;.05 0, 0,7°0./G,.G; 


23 4 9 10 11 12 


LS09371S 


CD07630S 


LS09400S 


DESCRIPTION FUNCTION TABLE 
The 'F30240A/'F30244A are high current 
Open Collector Octal Buffers composed of 
eight inverters. 


The 'F30240A has inverting data paths and 
the 'F30244A has non-inverting paths. Each 
‘device has eight inverters with two Output 


OUTPUTS 
INPUTS 
'F30240A 'F30244A 
Enables (OEo, OE) each controlling four 


OE, Oo. Qn 
L H L 
L L H 
outputs. Both drivers are designed to deal H OFF OFF 


with the low impedance transmission line H=HIGH voltage level 
effects found on printed circuit boards when L = LOW voltage level 
fast edge rates are used. X = Don't care 


<r 2 


The 160mA Ig, provides ample power to 
achieve TTL switching voltages on the inci- 
dent wave. 
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3082 Line Drivers FAST 74F30240A, 74F30244A 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the operating free-air temperature range.) 


PARAMETER a UNIT 
Voc Supply voltage 
VIN Input voltage 
-30 io +5 
eT TT a ee ae 
Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


Tins urrent 


mA 


° 


PARAMETER 


Supply voltage 
HIGH-level input voltage 
LOW-level input voltage 
Input clamp current 
HiGH-level output voltage 
LOW-level output current 


Operating free-air temperature 


74F30240A 
TEST CONDITIONS‘ 74F30244A 


- io. = 100m 


Veroav.W Vi=7.0V ° 


HIGH-level output current 
VoL LOW-level output voltage 


input clamp voltage 


I Input current at maximum 
input voltage 


Voc = MAX, Vy = 2.7V 
Voc = MAX, V; = 0.5V ( 


HIGH-level input current 


LOW-level input current 


l 
io) 
~“ 
io) 

j 
— 
NO 


loc Supply current (total) 
'F30244A | 60 
NOTES: / 


1. For conditions shown as MIN or MAX, use the appropriate value specified under/ recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. . 
3. lov; is the current necessary to guarantee the HIGH to LOW transition in a 30Q transmission line on the incident wave. 
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3042 Line Drivers FAST 74F30240A, 74F30244A 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


74F30240A, 74F30244A 


Ta =0°C to +70°C 


— = 4 9 
PARAMETER TEST Vec = +5.0V + 10% 


CONDITIONS = C, = 50pF 
R, = 50022 
Max Min Max 


tpLy Propagation delay. 'F30240A Waveform 2 
tpHL D, to Qn, 

tpLH Propagation delay 'F30244A Waveform 1 
tpLH Propagation delay 

oe OE to Q,, G, Waveform 1, 2 


NOTE: 
Subtract 0.2ns from minimum values for SO package. 


AC WAVEFORMS 


Dn, OE 


WFO606TS WF0754DS 


Waveform 1. Propagation Delay For Data To Output Waveform 2. Propagation Delay For Data To Output 
NOTE: For all waveforms, Vy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS 


AMP (V) 


9 
Vcc 7.0V ad 
O 


NEGATIVE 
RL PULSE 


ok CL R, 
POSITIVE 
PULSE 


10% 


PULSE 
GENERATOR 


AMP (V) 


OV 


WF06450S 


WF06460S 


Vy = 1.5V 
Test Circuit For Open Collector Outputs Input Pulse Definition 


INPUT PULSE REQUIREMENTS 
FAMILY 
Amplitude | Rep. Rate | Pulse Width 


DEFINITIONS 
R, = Load resistor; see AC CHARACTERISTICS for value. 
C, = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 
Rr = Termination resistance should be equal to Zourt 
of pulse generators. 
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FEATURES 
e High impedance NPN base inputs 


for reduced loading (20A in 
HIGH and LOW states) 

Ideal for applications which 
require high output drive and 
minimal bus loading 

Octal bidirectional bus interface 


'F30245 Non-inverting 
"F30640 Inverting 


Choice of outputs Open 
Collectors (Ag -A7) and 3-States 
(Bo - B7) 

Open-Collector outputs sink 
160mA 

160mA Io, ideal for low 
impedance applications and 
transmission line effects with 
impedance as low as 30{2. 


3-State outputs sink 20mA 


Multiple side pins are used for 
Vcc and GND to reduce lead 
inductance (improves speed and 
noise immunity) 


24 pin Slim DIP package 


PIN CONFIGURATION 
'F30245A 


CD07640S 


February 1986 


74F30640A 


Transceivers — 


Preliminary Specification 


'F30245A Octal Transceivers, NINV (Open Collector With 
Enable + 3-State) 

'F30640A Octal Transceivers, INV (Open Collector With 
Enable + 3-State) 


TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT 
DELAY (TOTAL) 


ORDERING CODE 


COMMERCIAL RANGE 
PACKAGES Voc = 5V + 10%; Ta =0°C to +70°C 


Plastic DIP N74F30245AN, N74F30640AN 


NOTE: 
For information regarding devices processed to Military Specifications, see the Signetics Military Products 
Data Manual. 


INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 


74F(U.L.) | LOAD VALUE 
| PINS PESchIPTION HIGH/LOW | HIGH/LOW 
1.0/1.0 | 204A/0.6mA 


Ao- Az 

Bo -B7 

OE 
Bo- By 


Data outputs (3-state) 150/40 3mA/24mA 


NOTES: 
1. One (1.0) FAST Unit Load is defined as: 20uA in the HIGH state and 0.6mA in the LOW state. 
2. OC* = Open Collector 


LOGIC SYMBOL 
'F30245A 


LOGIC SYMBOL (IEEE/IEC) 
'F30245A 


24 23 22 21 16 15 14 


Ay A, Az Ag Ag Ag Ag Az 


*F30245A 


B) B, By B; B, Bs Bg By 


ee 


9 W Tl 12 
$09411S 


ith 


1 2 4 


LS09430S 
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Transceivers 


PIN CONFIGURATION 


‘F30640A 


CD07640S 


DESCRIPTION 
The 'F30245/'F30640 are high current Octal 
Transceivers. 


The 'F30245A has non-inverting data paths 
and the 'F30640A has inverting paths. The A 
outputs are open collectors with 160mA lo, 
while the B outputs are 3-States with 20mA 
lo. Both transceivers are designed to deal 
with the low impedance transmission line 
effects found on printed circuit boards when 
fast edge rates are used. 


The 160mA Io, provides ample power to 
achieve TTL switching voltages on the inci- 
dent wave. 


February 1986 


Preliminary Specification 


FAST 74F30245A, 74F30640A 


LOGIC SYMBOL 


24 23 22 21 16 i 4 13 


~_ 


H = HIGH voitage level 
L=LOW voltage level 
X = Don't care 

Z = HIGH impedance 
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'F30640A 
17 


'F30640A 


LOGIC SYMBOL (IEEE/IEC) 


20 : 
‘7 F30640A 2 — 
3 ‘i 
B, B; 8, Bs Bg 
4 (nn 
12 3 4 9 10 1 12 9 
1942 40 x, 
11 ad _ 
12 A 
FUNCTION TABLE 
INPUTS/OUTPUTS 
INPUTS ancestor © teen NTTCRNTER 6 EDT ARRORTEE ed SANT WORDS fo CABO DNS aREnLORERLE SIT! “1 fe mm IREAEECRSED etemSt <0 4 SERRRMRIAAPERO NRE ioie Amt 
"F30245A 'F30604A 
puss OO a Matas tes a ac 
B Inputs A=B 
Inputs B=A Inputs 
| 2 z 
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Transceivers FAST 74F30245A, 74F30640A 


ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device. 
Unless otherwise noted these limits are over the ee free-air temperature range.) 


Supply voltage -0.5 to +7.0 
input voltage -0.5 to +7.0 


Input current 


Voltage applied to output in . HIGH output state -0.5 to +Vcoc 


Current applied to output 
in LOW output state 


° 


= : 


Operating free-air temperature range 


RECOMMENDED OPERATING CONDITIONS 


HIGH- level input voltage 
LOW-level input voltage 
Input clamp current 


HIGH-level output voltage 


fen 
a 
ae 
ee 
HIGH-level output current ae ae m 
es 
a 
a 


LOW-level output current 


[mf 
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ee 


Cee ee eee eco ae eel nce ne mE TEESE ery 


Transceivers FAST 74F30245A, 741°30640A 


DC ELECTRICAL CHARACTERISTICS except for Ag — A7 (Over recoinmended operating free-air temperance oo yo worse 


otherwise noted.) 


74F30245A, “74F 3208608 
PARAMETER TEST CONDITIONS! ing RACEPE TOR Boe 1 any 
Min typ? | M Max Ne 


ay aaa sera 


Vie MIN: 
Vib = MAX, 
Vin = MIN 


1 10%Vecc 


Vor HIGH-level output voltage 


Voc = MIN, £10%Voc 
Vi. = MAX, 
Ving = MIN + 5%Vec 


VoL LOW-leve!l output voltage 


Vik Input clamp voltage 


Input current at maxinium 
~AABAE voltage 


NW “HIGH. level input current Voc = MAX, V, = 2.7V 


he LOW-level input current 


lOZH Off-state output current, 
+ |iy HIGH-level voltage applied 


1 err amuane rannemaaen lire nanan CON) = Sem remain ANet era tmnt eats me ni mm nen a eee eam te See ee ee hee eran enns + eee Seem (HA me RR spmeemnnernate eetentNNit Attensa tet Ne CORNRREER er trite nates. entmntneaeensttnin nner Maem 


lozi Off-state output current 


+li____ LOW-level voltage applied Neca MAS Mie MINS Vo= eM 
Short-circuit output - 
los current? VocaMy 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie typ«:. 

2. All typical values are at Voc = 5V, Ta = 25°C. 

3. Not more than one output should be shorted at a tire. For testing Ios, the use of high-speed test apparatus and/or sample-and-hold techniques are proferabia ir. 
order to minimize internal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip temperature 


well above normal and thereby cause invalid readinig> ir’ cther parameter tests. In any sequence of parameter tests, log tests should be performed tnt 


DC ELECTRICAL CHARACTERISTICS for Ag- Az only (Over recommended operating free-air temperature rearge univers 


otherwise noted. _ 


nematic ttt tm naan eek = 7 nitnetade ani simwitnamtninmerae he = ms Hanan te eennteanattamannsteintntimntmeninr marae canary ne = cemetary eYremtenene = ¢ atte 


74F30245A (Ag-- ms » | 
_TAF30640A (Ag Az) yup 


ton HIGH- level output current Voc = MIN, Vit = MAX, Vou = MAX 


| 
t 
| 
: ae ee 
1a i & 
1 CD gy 
a ae 
z. 
~ 
aul ee tee 


PARAMETER | TEST CONDITIONS! 


Input current at maximum 


Voc = MIN, lo = 100mA | + 40° Voc ees 3 
VoL LOW-level output voltage Vir = MAX, Age a ee eae re SEY SNE sein “4 
Vin = MIN lout = -160ma® + 5%Voc | 80 : | 
Vik input clamp voltage Voc ° = = MIN, = = lk 73 1.2 VY 


i —— = 5 ) | if i 
I; input voltage Yoo = 0.0V, V, = 7.0V 100 | BA | 
dle Ss Sisal eae Fe Ye NT een ce Rn ee NO MET cetera ie en Aa Lee eR MEME E Meee eR orem RTS 
Im __HIGHHevel input curent |e a A 
lie Lo IW level input current Ve = MAK, Mie = 0.5V | | B00 | pA | 


NOTES: 
1. For conditions shown as MIN or MAX, use the apprcpriate value specified under recommended operating condnicas for the apyiicabie type. 
2. All typical valves are at Veo 7 SV, Ta = 25°C, 


ae ae at avers ) rhb Qe penton Chey LBB EEE ro 8 PG soaryestiesey 7 ns SG - mye ty lpscticdes- of cup 
3. lop, is the current necessary to cuaranige the HIGH tc LOW transition in a 364% transmission line on the incides: sve. 
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Transceivers FAST 74F30245A, 74F30640A 


DC SUPPLY CURRENT CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 


74F30245A 
PARAMETER TEST CONDITIONS’ 74F30640A 


'F30245 


Supply current 
(total) 
'F30640 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
2. All typical values are at Voc = 5V, Ta = 25°C. 


AC ELECTRICAL CHARACTERISTICS (When measured in accordance with the procedures outlined in Signetics LOGIC 
App Note 202, ''Testing and Specifying FAST Logic."’) 


Ta=0°C to +70°C 
TEST : Vcc = +5.0V + 10% 
PARAMETER CONDITIONS = 


tPLH Propagation delay 
tPHL An, Bn to Br, An F30245A | Waveform 1 


in Propagation dle 
ae 
ai es ret tne 
eae ite 
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Transceivers FAST 74F30245A, 74F30640A 


AC WAVEFORMS 


OE, An, Bn 


Bn, An 


WFO0606SS 


WF0754CS 


Waveform 1. Propagation Delay For Data To Output Waveform 2. Propagation Delay For Data To Output 


An, Bn 


An, Bn 
OV 
~ Evo, +03v 
WF 06631S 
Wt 066515 
Waveform 3. 3-State Enable Time To HIGH Level Waveform 4. 3-State Enable Time To LOW Level 
And Disable Time From HIGH Level And Disable Time From LOW Level 


NOTE: For all waveforms, Viy = 1.5V. 


TEST CIRCUIT AND WAVEFORMS | 


AMP (V) 


90% 


ti, 7.0V NEGATIVE 
PULSE 


OV 


PULSE 
GENERATOR | 


AMP (V) 


POSITIVE 
PULSE 


c+) 
WF06481S 10% 


OV 


WFO064T.0S 


Vu = 1.5V 
Test Circuit For 3-State And Open Input Pulse Definitions 
Collector (OC) Outputs 


SWITCH POSITION 


SWITCH 


INPUT PULSE REQUIREMENTS 


FAMILY 


tpiz, tpzt. 
OC 


All other 


DEFINITIONS 

R, = Load resistor, see AC CHARACTERISTICS for value. 

Cy. = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

Rr = Termination resistance should be equal to Zour 

of pulse generators. 
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INTRODUCTION 

FAST™ is a second generation 
Schottky logic family that utilizes ad- 
vanced oxide-isolation techniques to in- 
crease the speed and decrease the 
power dissipation beyond the levels 
achievable with conventional junction- 
isolated families. The improved perfor- 
mance of the family is exhibited in two 
ways — first, the speed and power char- 
acteristics of the devices are improved, 
and second, the conditions under which 
speed and power are specified are much 
tighter. For instance, LS and S TTL 
families offer AC limits only at a nominal 
+5.00V Vcc supply voltage and at room 
temperature, 25°C. By contrast, FAST 
guarantees improved AC performance 
and specifies that performance over a 
supply variation of +5.00V +5% and at 
temperatures from 0° to 70°C. Thus the 
designer no longer needs to derate his 
propagation delays from the data sheet 
limits to compensate for speed degrada- 
tion over the temperature range. 


With every advance of this magnitude, 
there arise new considerations that must 
be kept in mind both by the system 
designer and the user setting up test 
procedures. FAST is no exception, and it 
is these considerations that will be ad- 
dressed in this application note. This 
paper represents an attempt to describe 
the way the FAST logic parts are speci- 
fied, why they are spec'd in the way they 
are, and how the parts may be tested in 
the qualification lab and at incoming 
inspection to verify their performance. 


THE FAST DATA SHEET 
PHILOSOPHY 

Signetics FAST data sheets have been 
configured with an eye to quick useabili- 
ty... they are self contained and should 
require no reference to other sections 
for information. The typical propagation 
delays listed at the top of the page are 
the average between tp, and tpy; for 
the most significant data path through 
the part. In the case of clocked products, 
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this is sometimes the max frequency of 
operation, but in any event this number 
is a 5.00V - 25°C typical specification. 
The Icc typical current shown in that 
same specification block is the average 
current (in the case of a gate, this will be 
the average of the Iccy and Icc, cCur- 
rents) at room temperature and 
Voc = 5.00V. It represents the total cur- 
rent through the package, not the cur- 
rent through individual functions. 


Other considerations are the Fanout 
And Loading tables. Some manufactur- 
ers relate these numbers in terms of 
7400 gate loads . . . Signetics feels that 
FAST is unlikely to be mixed with other 
logic families and so gives the loading 
factors in terms of FAST unit loads. A 
FAST unit load is defined to be 0.6mA in 
the LOW state and 20uA in the HIGH 
state. Thus in the case of the 74F00 
gate, the inputs are specified as 1 Ful 
(FAST unit load) each .. . the outputs 
need a little explanation. The standard 
FAST output is specified with an Io, sink 
current of 20mA and an Iopy of —1.0mA. 
Thus the fanout of this gate in the LOW 
state is 20MA/0.6mA or 33 FAST unit 
loads. In the HIGH state the fanout is 
1mA/20uA or 50 FAST unit loads. In 
each case, the Fanout and Loading 
Table on the Signetics data sheets 
states the HIGH/LOW fanout numbers... 
thus the 74F00 output fanout is specified 
as 50/33 Ful. 


ABSOLUTE MAXIMUM RATINGS 
The Absolute Maximum Ratings table 
carries the maximum limits to which the 
part can be subjected without damaging 
it... there is no implication that the part 
will function at these extreme conditions. 
Thus, specifications such as the most 
negative voltage that may be applied to 
the outputs only guarantees that if less 
than —0.5V is applied to the output pin, 
after that voltage is removed the part will 
still be functional and its useful life will 
not have been shortened — it is difficult 
to imagine the meaning of the term 
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"functionality'’ WHILE that voltage is 
applied to the output. 


Input voltage and output voltage specs 
in this table reflect the device break- 
down voltages in the positive direction 
(+ 7.0V) and the effect of the clamping 
diodes in the negative direction (—0.5V). 


RECOMMENDED OPERATING 
CONDITIONS 

The Recommended Operating Condi- 
tions table has a dual-purpose. In one 
sense, it sets some environmental con- 
ditions (operating free-air temperature), 
and in another, it sets the conditions 
under which the limits set forth in the DC 
Electrical Characteristics table and AC 
Electrical Characteristics table will be 
met. Another way of looking at this table 
is to think of it, not as a set of limits 
guaranteed by Signetics, but as the 
conditions Signetics uses to test the 
parts and guarantee that they will then 
meet the limits set forth in the DC and 
AC Electrical Characteristics Tables. 


Some care must be used in interpreting 
the numbers in this table. Signetics feels 
strongly that the specifications set forth 
in a data sheet should reflect as accu- 
rately as possible the operation of the 
part in an actual system. In particular, 
the input threshold values of Vj4 and Vi. 
can be tested by the user with paramet- 
ric test equipment... . if Viz4y and Vi, are 
applied to the inputs, the outputs will be 
at the voltages guaranteed by the DC 
Electrical Characteristics table providing 
that there is adequate grounding and the 
input voltages are free from noise, other- 
wise a guardbanded Vj and V;, should 
be used, ie., 2.5V instead of 2.0V and 
.5V instead of .8V. There is a tendency 
on the part of some users to use Vy and 
Vii aS Conditions applied to the inputs to 
test the part for functionality in a ''truth- 
table exerciser'’ mode. This frequently 
causes problems because of the noise 
present at the test head of automated 
test equipment. Parametric tests, such 
as those used for the output levels under 
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the Vi, and Vi_ conditions are done fairly 
slowly, on the order of milliseconds, and any 
noise present at the inputs has settled out 
before the outputs are measured. (This is not 
the case with clocked or enabled parts and 
poor or moderate fixturing may induce oscilla- 
tions or severe ground bounce if noise is 
present.) But in functionality testing, the out- 
puts are examined much faster, before the 
noise on the inputs has settled out and the 
part has assumed its final and correct output 
state. Since these are unloaded outputs, 
having faster edge rates, this causes more 
noise. If the outputs are loaded, the 50pF per 
output pin can cause substantial ground 
bounce. Thus Vj and Vy should never be 
used in testing the functionality of any TTL 
part including FAST. For these types of tests 
input voltages of +4.5V and 0.0V should be 
used for the HIGH and LOW states respec- 
tively. 


In no way does this imply that the devices are 
noise sensitive in the final system. The use of 
"hard" HIGHS and LOWs during functional 
testing is done primarily to (1) reduce the 
effects of the large amounts of noise typically 
present at the test heads of automaied test 
equipment with cables that may at times 
reach several feet and (2) deal with testing 
parts exhibiting fast edge rates and 50pF per 
outpin pin. The situation in a system on a PC 
board is less severe than in a noisy produc- 
tion environment. 


DC ELECTRICAL 


CHARACTERISTICS 

This table reflects the DC limits used by 
Signetics during its testing operations and 
conducted under the conditions set forth 
under the Recommended Operating Condi- 
tions table. Voy, for example, is guaranteed 
to be no less than 2.7V when tested with 
Voc = + 4.75V, Vip = 2.0V, Vip = 0.8V, across 
the ternperature range from 0° to 70°C, and 
with an output current of lox =—1.0mA. In 
this table, one sees the heritage of the 
original junction-isolated Schottky family . . . 
Vo. =0.5V at lo, =20mA. This gives the 
user a guaranteed worst-case LOW state 
noise immunity of 0.3V. In the HIGH state the 


noise immunity is 0.7V worst case. Although - 


at first glance it would seem one-sided to 
have greater noise immunity in the HIGH 
state than in the LOW, this is a useful state of 
affairs. Because the impedance of an output 
in the HIGH state is generally much higher 
than in the LOW state, more noise immunity 
in the HIGH state is needed. This is because 
the noise source couples noise onto the 
output connection of the device — that output 
tries to pull the noise source down by sinking 
the energy to ground or to Vcc depending on 
the state. The ability of the output to do that is 
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determined by its output impedance. The 
lower half of the output stage is a very low 
impedance transistor which can effectively 
pull the noise source down. Because of the 
higher impedance of the upper stage of the 
output, it is not as effective in shunting the 
noise energy to Vcc, so that an extra 0.4V of 
noise immunity in the HIGH state compen- 
sates for the higher impedance. The result is 
a nice balance of sink and drive current 
capabilities with the optimum amount of noise 
immunity in both states. 


I,, the maximum input current at maximum 
input voltage, is a measure of the input 
leakage current at the guaranteed minimum 
input breakdown voltage of 7.0V. Although 
some users consider this to be a test of the 
input breakdown itself, that voltage is typically 
over 15V. At room temperature, this leakage 
current should be less than 10pA. (This is not 
the case with NPN input designed parts.) 


Short-Circuit Output Current is a parameter 
that has appeared on digital data sheets 
since the inception of integrated circuit logic 
devices, but the meaning and implications of 
that spec have totally changed. Originally los 
was an attempt to reassure the user that if a 
stray oscilloscope probe accidentally shorted 
an output to ground the device would not be 
damaged. In this manner, an extremely long 
time was associated with the log test. Howev- 
er, thermally induced malfunctions could oc- 
cur after several seconds of sustained test. 
Over a period of time, log became a measure 
of the ability of an output to charge line 
capacitance. Assume a device is driving a 
long line and is in the LOW state. When the 
output is switched HIGH, the rise time of the 
output waveform is limited by the rate at 
which the line capacitance can be charged to 
its new state of Voy. At the instant that the 
output switches, the line capacitance looks 
like a short to ground. Ios is the current 
demanded by the capacitive load as the 
voltage begins to rise and the demand de- 
creases. The full value of log need only be 
supplied for a few hundred microseconds at 
most, even with 1.0uFd of line capacitance 
tied to the output, a load that is unrealistically 
high by several orders of magnitude. 


The effect of a large log surge through the 
relatively smali transistors that make up the 
upper part of the output stage is not serious, 
AS LONG AS THAT CURRENT IS LIMITED 
TO A SHORT DURATION. If the hard short is 
allowed to remain, the full log current will flow 
through that output state and may cause 
functional failure or damage to the structure. 
A test induced failure may occur if the log test 
time is excessive. As long as the log condi- 
tion is very brief, typically 50ms or less with 
ATE equipment, the local heating does not 
reach the point where damage or functional 
failures might occur. As we have already 
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seen, this is considerably longer than the time 
of the effective current surge that must be 
supplied by the device in the case of charging 
line capacitance. The Signetics data sheet 
limits for log reflect the conditions that the 
part will see in the system — full log spikes 
for extremely short periods of time. Problems 
could occur if slow test equinment or test 
methods ground an output for too long a time 
causing functional failure or damage. 


AC TESTING 

FAST data sheets carry several types of AC 
information. The AC Characteristics table 
contains the guaranteed limits when tested 
under the conditions set forth under the AC 
Test Circuits And Waveforms. In some cases, 
the test conditions are further defined by the 
AC Set-up Conditions — this is generally the 
case with counters and flip-flops where set- 
up and hold times are involved. All of the AC 
Characteristics are guaranteed with 50 pF 
load capacitances and with the fewest num- 
ber possible of outputs switching, depending 
upon the functionality of the device. One of 
the sets of limits is spec'd at 25°C and 
+5.00V Vcc — these relate closely to the 
standard Schottky specs which are under 
similar conditions but use only 15pF load 
capacitances. While these numbers are con- 
venient for comparing the two families, keep 
in mind that using full 50pF loads with the 
Schottky devices would add several nanosec- 
onds to their propagation delays. These num- 
bers are ideal for checking out test jigs and 
correlating data since they do not involve 
temperature or supply voltage spreads. For 
system design, full specifications are included 
that include temperature and supply voltage 
variations -—-in one case the military ranges 
and in the other, the commercial ranges. 


AC TEST JIGS AND SET-UPS 
Each FAST data sheet spells out the test 
circuit used to check AC performance, the 
waveforms, measurement points, rep rate, 
test loads, etc. But these are only the quantifi- 
able variables involved in this testing. There is 
another more complex side to the issue — 
test jigs and equipment set-ups. 


To get an appreciation for the problems 
involved. in testing FAST, consider these 
facts. The output rise and fall times on FAST 
outputs are very sharp. Translating these 
edge rates into the effective sine wave equiv- 
alents generates frequencies on the order of 
several hundred MHz. At these frequencies, 
attention to RF phenomena is required. 


Because of these RF frequencies, it is neces- 
sary to have an AC test fig that has minimal’ 
modifying eifect on the input and output 
waveforms. To de this ine jig must be con- 
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structed properly. The following items are key 
in dealing with AC jig construction. 


BYPASSING CAPACITORS 

Signetics uses high quality capacitors that 
have good RF qualities to decouple the 
power supply lines on the test jig, right at the 
Vcc pin to the ground plane. Four capacitors 
with absolute minimum lead length are used. 
Microwave chip capacitors are recom- 
mended. (Note: In some sensitive test envi- 
ronments it is advisable to decouple the Vcc, 
as well as bypass. This is done by passing the 
Voc through a wire wrapped around a ferrite 
core 6 —-8 times. The inductor created helps 
decouple the noise from Vcc and reduces 
dramatically, the tendancy for feedback oscil- 
lations through the Vcc and ground current 
loop. This is a key problem on clocked parts 
since the ground bounce created by the fast 
edge rates and high currents will effect Voc 
and ground substantially and thereby effect 
internal thresholds.) These are one each, 
10uFd dipped tantalum, 0.1 uFd dipped tanta- 
lum or chip, .001puFd chip and 100pF chip. 


GROUNDING 

One of the biggest contributors to waveform 
degradation is improper grounding. In refer- 
~ence to the test jig, the grounding is best 
done with one or more large ground planes 
that are directly connected to the ground pin 
of the test socket. The Signetics AC Test 
Jigs, both DIP and SO styles, are constructed 
as a four layer PC board with the 2 internal 
layers as ground planes. Ground planes are 
also interdigitated between all signal lines to 
decrease crosstalk. There are holes drilled in 
these and they are plated through to connect 
with the internal 2 layers and the top and 
bottom layers. See Figure 3 to see the 
interdigitated ground planes on the PCB lay- 
out of the SO jig. This grounding scheme has 
been used with great success in 10k and 
100k ECL fixturing. The board is laid out so 
that the characteristic impedance of the sig- 
nal lines is 5022. This is done by using 
industry standard stripline techniques. The 
ground plane also passes down through the 
center of the part on the bottom side of the 
board and ground pin is soldered to it using 
copper wire to connect the pin and the 
ground plane. On the top side of the board, 
the Voc plane goes through the center of the 
part too, and connects to the Vcc pin in like 
manner as the ground pin. See Figure 1. The 
bypass capacitors are attached on the bot- 
tomside to the Vcc pin from the ground plane, 
see Figure 1. As the Vcc is brought on board, 
the Vcc wire is wrapped around a ¥ inch 
ferrite core, 6-8 times, then makes connec- 
tion with the Vcc plane on the top side. 
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INTERCONNECTS 

The next concern is getting the input signal to 
the part and the output signal to the measure- 
ment system. As stated before, the Signetics 
jig is taid out for a 5022 characteristic imped- 
ance. We recommend that the user maintain 
a 5022 environment for the input signal as 
close as possible to the input pin and then 
terminate in 5082. On our jig, we terminate 
with a 50Q chip resistor. The signal is brought 
on board through an SMB connector to the 
50Q trace on the top side of the board. The 
signal is terminated by the chip resistor, R3, 
see Figure 2a and 2b. The signal proceeds to 
the DUT pin, a distance of about .5 inches, 
through Jumper 1 (in the Input Only position), 
and the rest of the trace. The same pin on the 
opposite side of the board has a 450Q2 chip 
resistor soldered to it. The other side of this 
resistor, R1, is soldered to a 50Q trace on the 
bottom side of the board that runs to an SMB 
connector on the edge of the jig. This con- 
nects to the 50Q input of the Sampling 
Oscilloscope. This 450Q resistor in series 
with the 50Q input of the scope creates a 10X 
divided 50082 probe for the scope and pro- 
vides impedance matching for the scope. See 
Figure 2b. This circuit also doubles as the 
resistive portion of the FAST AC Output Load 
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Figure 2a. FAST AC Test Fixture — Board Layout 
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and thereby allows the output to be sensed in 
the same fashion. When the input is not used 
for a signal or generator input, the line may be 
switched to one of three voltage sources, 
Vs 1-Vs 3, by the use of a DIP switch on 
each pin. It may also be left open and then 
the 5022 pull-down resistor that is used for an 
input terminator, pulls the line to ground and 
can be used as a hard low level. See Figure 
2b. This scheme eliminates excessive cabling 
to each input to provide static input levels and 
thereby reduces parasitic inductances and 
crosstalk. It also eliminates the need for bulky 
and sometimes unreliable high impedance 
probes by using the 50Q input of the Sam- 
pling Scope. With the designed-in flexibility of 
Jumper 1 and Jumper 2, and the selectable 
nature of Voc and Ground pin designations, 
one can configure this board for any Voc and 
Ground pin designations, select which pins 
are outputs or inputs and even provide the 
proper pull-up for 3-state outputs. This makes 
the board entirely universal for designated 
Vcc/Ground configurations. To explain this, 
the output of the device is connected to its 
capacitive load by Jumper 1 in the Output 
Only pesition. This means that no pin can be 
both output and input at the same time, but 
can be ejther. Jumper 2 allows an output to 
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be connected to the 3-state pull-up resistor, 
R2, and have that connected to the needed 
7V. See Figure 2a and 2b. The scope is 
connected in the same way as the input, with 
the 4502 resistor and the 502 of the scope 
comprising the 50082 needed for the FAST 
load. One other consideration exists. In small 
part quantity testing, the elimination of a 
socket is very desirable, using inserted pins 
that are flush with the jig. In larger quantity 
testing, sockets may be needed, however. If 
this is the case, some degradation in the 
performance will occur due to the increased 
lead inductance for each pin, which is observ- 
able, and the addition of group delay through 
the socket may alter or affect the readings 
obtained. 


HIGH FREQUENCY DESIGN 

The exact jig delay time is determined by the 
size of the universal jig that is being used. It is 
important to know that the frequency re- 
sponse of the jig must be high to prevent any 
delay factor from varying with the edge rates. 
The frequency response of the jig indicates 
how constant the impedance remains over 
frequency. The characteristic impedance of a 
transmission line is expressed as... 


Vv c 
| Co 


where L, is the inductance per unit length, Cy 
is the capacitance per unit length, Z, is in 
Ohms, Lo in Henrys, and Cy, in Farads. 
Propagation velocity and its inverse, delay per 
unit length 5, are also expressed in Ly and 
G5.% 


Ve 5b=VLo Co 


where 6 is expressed in nanoseconds, L, is in 
microhenrys per unit length, and Cy in micro- 
farads per unit length. From this, it is clear 
that if the Z, changes over frequency, then 
the delay per unit length will vary as well. 
Therefore, it is imperative to know how the jig 
responds over frequency and that all mea- 
surement line lengths are identical. 


Frequency response also depends on the. 


phase as well as the magnitude of the imped- 
ance. If the phase changes so does the 
delay, since delay is the derivative of phase 
change with frequency. An S-parameter anal- 
ysis is needed in evaluating jig performance. 
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UNIVERSAL JIG 
CONSTRUCTION 


Jig universality is with respect to chip pin 
count and Vcc and ground pin placements 
and as such, separate universal test jigs are 
built for 14, 16, 20, 24 and 28 pin parts. 


An S-parameter analysis was performed in a 
network analyzer to optimize the jig layout. 
This assured that the jig had a flat frequency 
response over the spectrum of interest for 
FAST products. Figure 2b shows the sche- 
matic of the fixture and Figure 2a shows a 
drawing of the board layout, component 
placement and signal paths. The equipment 
used to analyze the jigs and loads was: 
HP8505A Network Analyzer, HP8503A S- 
Parameter Test Set, HP8501A Storage Nor- 
malizer. In some measurements the equip- 
ment was driven by an HP9845B desk-top 
computer. 


Jigs produced in this way should have mini- 
mal lead length to reduce the characteristic 
inductance. This in turn minimizes reflections 
with their accompanying waveform distortions 
and measurement inaccuracies. 


AC TEST LOADS FOR THE 
SIGNETICS UNIVERSAL JIG 


As stated previously, the Network Analyzer 
was also used to design and optimize AC test 
loads to be used with the universal jig. FAST 
product loads require 50pF load capacitance 
and 500Q2 resistance to ground. 


Signetics meets the 50pF requirement 
through the use of a 45pF load, 4pF jig 
capacitance, and 3pF probe capacitance. 
The result, 52pF, is slightly more stringent 
than required. 
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Figure 2b. FAST AC Test Fixture —- Schematic 


A few words about load capacitors are in 
order. All capacitors have an associated in- 
ductance. Due to this inductance, a capacitor 
will form a series resonant circuit at some 
frequency. For single 50pF capacitors, this 
typically occurs between 200 and 600MHz 
depending on the type of capacitor. Above 
this resonant frequency, the capacitor has 
inductive characteristics and does not pres- 
ent a capacitive load. This is very important 
with FAST because harmonics due to the 
sharp edge transition rates occur at GOOMHz 
and above. 


The Signetics FAST loads solve this problem 
by reducing the load capacitor lead induc- 
tance by paralleling three 15pF chip capaci- 
tors. The resulting load is 45pF. At the same 
time, since smaller value caps are used to 
build up the capacitive load, the associated 
series resonant point is above 1.2GHz. 


The load resistors are 1/8W selected 51002 
+1022 chip resistors. 


The entire load assembly is constructed on 
the jig PCB along with the input termination, 
and/ the jumpers which select an input or 
output path. The load circuit is detailed on the 
FAST data sheets for 3-state parts. 


CORRELATION 


While numerous ATE systems are available, 
and are very efficient, it is imperative that the 
ATE correlate to a user's bench set-up. Since 
the Signetics FAST parts are all characterized 
on the set-up described in this note, it is just 
as important that the user bench jigs meet the 
same performance criteria. Without similar 
jigs, it will be very difficult to correlate AC 
data. 
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Figure 3 
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INTRODUCTION 

Most microprocessor-based systems 
use some form of bipolar interface be- 
tween the processor and memory; only a 
very primitive system does not require 
such interface support. TTL devices in 
quad, hex, or octal configurations are 
used to meet functional and circuit-inter- 
face requirements of the system. For 
complex systems, the interface support 
may be extensive while, for simple sys- 
tems, only a few devices may be re- 
quired to ensure operational integrity. In 
a majority of system designs, one or 
more of the following interface require- 
ments must be addressed. 


e Buffering and Demultiplexing of 
Data/Address Buses 


e Signal Timing and Signal Isolation 
e Address Decoding 

e Bank Switching 

e Handling of Wait States 

e Adjusting Read/ Write Data Rates 
e Refreshing Dynamic RAM 

e@ Unique Interface Requirements such 


as Multi-Processor Networks, Data 
Communication Links, etc. 


Interface support is an important part of 
the overall design job; when imple- 
mented with the proper parts, system 
efficiency can be dramatically improved, 
higher reliability can be obtained and the 
design can be executed with minimum 
parts. This Application Note shows how 
common interface problems can be 
solved by using a minimum of high- 
performance bipolar devices from 
Signetics. 


BUFFERING AND 

DEMULTIPLEXING 

Microprocessor outputs are inherently 
fanout-limited; thus, some form of buffer- 
ing is required to drive multiple loads 
such as those found on address and 
data buses. Extended bus configurations 
coupled with MOS loads tend to produce 
large capacitive sinks which degrade 
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waveforms and also increase propaqga- 
tion delays. The use of TTL buffers 
provides an easy and economical way of 
overcoming or, at least, minimizing these 
harmful effects. In those systems that 
use shared memories and direct memo- 
ry access (DMA), buffers are frequently 
used for isolation and as a method for 
switching between multiple buses. Buf- 
fers are also commonly used to optimize 
signal-to-noise ratios and to drive multi- 
card bus interfaces. For the most part, 
buffer and latch-control functions can be 
summarized as follows: 


e Latch the address information in 
systems that use multiplexed buses. 


e During read operations, avoid bus 
contention by preventing the system 
from driving the multiplexed 
address/data bus until the address 
information is removed. 


e Control the direction of data 
transceivers according to processor 
operation while preserving write- 
data and read-data hold times and 
avoiding bus contention when 
switching direction. 


e Isolate the microprocessor from the 
system bus during DMA and 
multiprocessor operations. 


With the use of 16-bit microprocessors, 
systems have become more sophisticat- 
ed; likewise, buffer control and interface 
circuits have become somewhat more 
complex. Many of the 16-bit machines 
use multiplexed address/data buses to 
reduce I/O pin count; as a result, latches 
are required to demultiplex, hold, and 
buffer the address bus. Not only must 
the address information be latched at 
the correct time but the date bus must 
usually be buffered with bidirectional 
transceivers to provide the necessary 
drive. As previously indicated, the inter- 
face circuits must be able to avoid bus 
contention and, when required, to isolate 
the processor from the system bus. 


Buffers and latch-control signals for 
three popular 16-bit microprocessors — 
the 8086, the Z8001, and the 68000 — 
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are shown in Figure 1. For each proces- 
sor, the buffer and interface functions 
are summarized at the bottom of the 
figure. Although the timing-and-control 
functions of the interface support circuits 
are fairly complex, these internal com- 
plexities are transparent to the user; only 
the bus connections and a few control 
lines are required to achieve the man- 
agement goals of the system. 


INTERFACE FUNCTIONS 

(8086 SYSTEM) 

e Multiplexed address/data bus 
(ADo — AD45) 

e Three-state latches (74F373) used 
for demultiplexing; latches are 
continuously enabled by ALE until 
data is stable on the bus and a 
timing pulse is delivered by the 
microprocessor. 


e HLDA is used to float address bus 
during DMA operation. 


e Data bus buffered by 74F1245 or 
74F245 Transceivers; data direction 
controlled by DT/R in minimum 
mode. 


e Bus control and DMA isolation 
controlled by DEN is minimum 
mode. 


(Z8001 SYSTEM) 

e Address bus (ADg —- ADj;5) latched 
with 74F373s using AS for latch 
enable and BUSAK for isolation. 
(Note: The segmented outputs are 
designed to drive a Memory 
Management Unit with internal 
latches; however, in this application, 
the address outputs are prelatched 
since they are not stable for the 
entire cycle.) 

e Data bus buffered with 74F1245s 
or 74F245s; DS and R/W, 
respectively, control data direction 
and bus contention. 


e BUSAK controls DMA isolation. 
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S/R Control Legend: 
BGACK = Address/Data Bus Three-State Control 
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Figure 1. Examples Of Processor-to-Bus Interfaces 
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INTERFACE FUNCTIONS 
(68000 SYSTEM) T28 QUAD 


8T2 

@ Address bus buffered by 74F1244s or TRANSCEIVER 
74F244s and DMA isolation controlled 
by BGACK. 


@ Data bus buffered by 74F1245 or SYSTEM 
74F245 Transceivers with R/W and 
BGACK, respectively, controlling data 
direction and bus isolation. (Note: In 
this configuration, a larger processor 
package is required since the address 
and data buses are separate; some 
advantage in speed and simplified a. Interface To Separate Buses 
timing areto be gained.) 


TRANSCEIVER 
Figure 2 shows the effects of buffers and an | 
address decoder on the memory access time ie 


AF02910S 


in a system configuration. The access time of 
the 8086 microprocessor is defined as the 
time from which a valid address appears at 
the input of the processor assuming that 
there are no wait states. Observe that each 
buffer and the decoding function adds a 
specific delay to the data-processing chain. In 
addition to these propagation delays, the 
system designer must consider capacitive AF029208 
loading, buffer access delays, (that is, are 
buffers enabled when valid data appears at 
input) and any other delay parameters that 
would extend the memory access time. (Note: 
The normal 8086 buffer control does not 
affect access time.) The delay should be 
calculated using maximum propagation de- 
lays over the operating temperature range of ‘ Pon Soar OFF-BOARD 
the system. Based on these considerations, 

the memory access time for the system 
shown in Figure 2 can be approximated as ON-BOARD 


8T28 QUAD 
follows: TRANSCEIVER 


8086 READ CYCLE — Address Valid Output io aes sits 
to Data Valid Input 460ns c. Driving A Multi-Card Interface 


2732 MEMORY ACCESS TIME (Tce)- Figure 3. Using 8T28 Transceive To Obtain Optimum Interface Flexibility 
Toe = 460ns-3 (7ns) — 6.2ns-9ns = 423.8ns 


SYSTEM 
BUS 
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BIDIRECTIONAL BUS 
INTERFACES 


Virtually all microprocessor-based systems 
use a bidirectional bus interface between the 
processor and I/O peripherals; the memory 
interface may require separate-or-common 
bus connections. In either case, the 8T28 
Quad Transceiver is well suited to this type of 
application. The 8T28 is able to drive a 
capacitive load of 300-picofarads without 
waveform degradation and the three-state 
outputs provide the switching speeds of TTL 
while offering the drive capabilities of open- 
collector gates. Typical bus interfaces are 
shown in Figure 3. 


In Figure 3a, the transceiver provides a bi- 
directional interface between the system bus 
and separate input/output buses of the dy- 
namic RAM. The Diy bus is continuously 
driven while the Doyt bus is gated onto the 
system bus via D/E. 


Figure 3b shows a static RAM interface 
implemented by tying Rout and Diy together. 
Here, the 8T28 functions as a normal bidirec- 
tional transceiver, providing buffered drive 
between the system bus on one hand and the 
memory I/O bus on the other. The bottom 
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panel shows how the 8T28 can be used in the 
dual capacity of an on-board/off-board buff- 
er/driver. To prevent signal degradation in 
such multi-board systems, the address/data/ 
control buses must be buffered if off-board 
extensions are to be driven. Furthermore, the 
on-board/off-board buses should be buffer- 
isolated to prevent down-stream noise and/or 
failures from feeding back to the mother 
board. In Figure 3, observe that driver gates 
of the 8T28 are used to drive the on-board 
bus and receiver gates are used for the off- 
board bus. Low cost and minimum compo- 
nent count make the 8T28 ideally suited for 
such double-buffered applications. 


MEMORY ADDRESS DECODING 

In any computer system, information on the 
address bus must be decoded to generate 
select signals for memory and any |/O periph- 
erals. There are numerous decoding 
schemes and a variety of implementation 
techniques. Generally, the methods used de- 
pend on system complexity which, in turn, 
depends on memory size, mapping parame- 
ters, access time, the particular technology, 
etc. Although simple decoders are frequently 
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used in uncomplicated systems, the more 
sophisticated applications use PROMs to pro- 
vide the required flexibility and to satisfy the 
mapping complexities that are usually en- 
countered. 


To develop trouble-free decoding circuits, the 
designer must be aware of those areas that 
can degrade system performance. For in- 
stance, caution is advised when using decod- 
er outputs to terminate date write cycles. 
When read/write strobes (such as ''E"' on the 
6801) are used to enable the address decod- 
er, the data hold time is reduced because the 
trailing edge of the address decoder output 
now follows the trailing edge of the strobe 
signal to which the ''hold time"’ is referenced. 
In systems that are sensitive to hold time, 
read and write strobes should not be used to 
enable address decoding circuits. Instead, 
the strobes should be gated with the decoder 
outputs to reduce the hold time. 


Signetics makes a wide range of decoders, 
demultiplexers, and PROMs that are suitable 
for both simple and complex decoding func- 
tions. Some of the more common decoding 
applications are summarized in Figures 4 
through 7. 
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OPERATION & APPLICATIONS 
SUMMARY 


For small uncomplicated systems, the 
74F138 decoder provides a cost-effective 
interface between the system address bus 
and memory. The configuration shown above 
is not only economical, it is fast, uses very 
little power, and requires no programming. 
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DECODER 
74F138 


V////f, Unused 


Memory Space 


PROM 
828123 
(32 x 8) 


Figure 4. Two Simple Decoding Methods 


Such systems are commonly used to gener- 
ate contiguous memory addresses and to 
decode memory segments of equal size. With 
additional decoding circuits, the memory 
mapping capabilities of the system can be 
expanded. 


PROM decoder shown below adds consider- 
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able flexibility with no increase in chip count. 
The 82S123 can generate contiguous or non- 
contiguous address space and can be memo- 
ry-mapped to satisfy the requirements of 
most applications. Although the PROM de- 
coder is a bit more expensive and uses 
slightly more power, it has the advantage of 
being field programmable. 
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SYSTEM 
PROM ADDRESS PROM DATA ADDRESS 
BUS 
Ay | Ae |As | Aa] Aa | Aa | Ar] Aol. |, | D2 | 0, | 

110 EREHEIED | O. 0000-07FF 

0800—OF FF 

1000-17FF 

1800-1F FF 

0000-1F FF 

{0 2000-3F FF 
[to _4000-SFFF | 

0 oe 6000—7FFF 
ALLOTHERS 1 4ta ae 


MOVE: 


Higher dary peerery devicr s cun be 


OPERATION & APPLICATIONS 
SUMMARY 

The switch input to this PROM decoder 
permits easy upgrades to higher density 
memory arrays (up to 64K devices) without 
any hardware changes. Contents of the 


PROM for 2K and 8K devices are as shown. 


In this configuration, any number of memory 
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uscd to meet the requirements of the system. 


Figure 5. Switch-Controlled PROM Decoder 


maps can reside in the same PROM; output 
port lines or switches connected to the 
PROM address inputs can be used to select 
the appropriate memory map. As previously 
indicated in the general discussion, read or 
write strobes can be used to enable the 
PROM; however, this delays the trailing edge 
of the chip selects and reduces the data hold 
time. For systems sensitive to hold time, it is 
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recommended that the read/write strobes be 
used to drive multiple enables on the memory 
array or that the PROM outputs be gated. 


The chief advantages for this type of decoder 
is simplicity, the ability to change memory 
mapping for memories of different densities, 
and the flexibility of programming address 
changes for the memory devices. 
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DECODER 
74F139 


#1 
(64K x 8) 


74F412 


MICROPROCESSOR 


BUFFER 

74F 1244 
OR 

74F244 


OPERATION & APPLICATIONS 
SUMMARY 


In some applications, it is desirable for the 
system memory to extend beyond the logical 
address space of the processor. As shown, 
such a system can be easily implemented 
with a few interface parts and a bit of soft- 
ware. The four memory banks are wired in 
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parallel; each bank can be as large as the 
logical memory space of the microproces- 
sor—512 bytes for 8-bits of address and 
64K for a 16-bit address bus. An output port 
under software control selects the active 
bank; the bank address is decoded to ensure 
that only the appropriate memory bank is 
enabled. In this way, the possibility of bank 
contention is eliminated. 
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Figure 6. Extending The Logical Address Space Via Bank Switching 


Memory allocation schemes such as these 
are frequently used in multiprocessor environ- 
ments and, in this type of application, a copy 
of the operating system kernel must reside in 
each memory bank. The system can be 
enhanced by providing direct switching be- 
tween the memory banks; however, addition- 
al hardware is required for such operations. 
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Figure 7. Multi-Board Decoding System With Extended Address Space 


OPERATION & APPLICATIONS 
SUMMARY 


In a multi-board system, the address decod- 
ing and memory-bank select functions can be 
implemented as shown here. The bank ad- 
dress on the memory card is identified by 
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setting the address select switches of the 
comparator to a predetermined configuration. 
When the bank select signals from the CPU 
card match the present bank address, the 
PROM is enabled and the appropriate memo- 
ry bank is placed on-line. Data bus control for 
the system is not shown. 
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The system show in Figure 6 and the one 
shown here are similar in that the four memo- 
ry banks are wired in parallel and each bank 
can be as large as the logical address space 
of the microprocessor. 
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SPECIAL MEMORY-INTERFACE 
CIRCUITS 


in some applications, the memory interface 
circuits must be adapted to the unique re- 
quirements of the system. For instance, a 
system may use devices whose response 
time and wait-state requirements are vastly 
different, necessitating programmed wait 
states for optimum throughput. 


Other examples include capturing a high- 
speed bit stream without the use of high 
speed (high cost) memories, refreshing dy- 
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Figure 8. Programming Wait States To Optimize Data Throughput 


namic RAM via interleaving, and minimizing 
leakage problems when driving open-collec- 
tor buses. Figures 8 through 11 show how 
Signetics ICs can be used to solve interface 
problems of this type. 


OPERATION & APPLICATIONS 
SUMMARY 


Using the ''slowest'' device in the system as 
a reference for data through-put is a gross 
waste of processor time. ROM is usually 


7-16 


Application Note 


AN205 


PROM PROGRAMMING 

NO. OF 
|e | watsores | 
Se a 
rie a 
ea 


2 
3 


AFO2960S 


slower than RAM, and I/O devices are gener- 
ally slowest of all. One way of reducing the 
harmful effects of these diverse characteris- 
tics is to program wait states for each device 
such that inactive periods for the CPU will be 
minimized. With the PROM decoder in the 
system shown above programmed in this 
manner, the multiplexer selects the appropri- 
ate tap of the shift register to initiate the 
required number of wait states. The wait cycle 
is terminated when a ''1"' is shifted to the 
selected tap; the shift register is cleared at 
the end of each wait state cycle. 
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Figure 9. Storing High-Speed Serial Bit Stream With Low-Speed RAM 


OPERATION & APPLICATIONS 
SUMMARY 


In the design and use of logic analyzers, disk 
media, modems, and other similar equipment, 
a high-speed serial bit stream must be stored 
in memory. The above system shows how a 
20MHz serial data stream can be captured 
and stored in a relatively low-speed RAM that 
has a 5MHz (200ns) cycle rate. The system 
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uses a simple parallel to serial converter, 
thus, saving the cost of high-speed memory 
devices. Other than the synchronizing clock 
being supplied by the serial-input system and 
the setup/hold times of the shift registers 
being met, operation is simple and straight- 
forward. 

@ Incoming serial data is clocked into shift 

register. 


@ After each fourth bit, data is transferred 
in parallel to a 4-bit counter (74F163) 
used as a latch. 

® Data is written into RAM while four new 
bits enter shift register. 

@ Memory addressing is performed by 
incrementing the 74F163s and timing is 
controlled by a simple ring counter. 


nul 
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OPERATION & APPLICATIONS 
SUMMARY 


Most dynamic RAMs must be refreshed at 
least every 2-milliseconds to ensure retention 
of valid data. One method of memory refresh 
is shown in the above example. This system 
uses interleaving and relies on the premise 
that, during normal program execution, Ao 
toggles frequently enough to refresh the RAM 
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Figure 10. Using Interleaving Technique To Refresh Dynamic RAM Memories 


without slowing the microprocessor with wait- 
states or DMA cycles to refresh the counter. 
If the system program uses wait-states, halt 
instructions, or address incrementing is other- 
wise limited, Ag may not toggle at a rate 
sufficient to accomplish refresh. For such 
situations, additional circuits or special pro- 
gramming may be required to prevent loss of 
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data. Operation of the system can be summa- 

rized as follows: 

@ When even bank is addressed by CPU, 
odd bank is refreshed by address 
counter. 

@ Even bank is refreshed when CPU 
addresses the odd bank. 

® Ao increments the refresh counter 
before each odd-bank refresh. 
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OPERATION & APPLICATIONS 


SUMMARY 

The number of buffers (7406 type) that can 
share an open-collector bus is often limited 
by device leakage or by the increased power 
consumption caused by lowering the values 
of the pullup resistors. A method of reducing 
the leakage current is shown in the above 
example. Here, the logic input and output 
enables of each gate are tied together; thus, 
the gate output is floated high to drive the 
open-collector bus. Floating the gate outputs 
provides a significant reduction in leakage 
current which allows the use of more gates 
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OPEN-COLLECTOR BUS 


EACH GATE = % OF 74F125. 


Figure 11. Reducing Leakage Current When Driving Open Collector Buses 


and/or reduced power consumption by the 
pullups. 


SUMMARY 

Many of the applications and concepts pro- 
vided in this document were direct contribu- 
tions or heavily influenced by entries in the 
Signetics' Interface Circuit Design contest. 
Our special thanks to those individuals whose 
entries are referenced in whole or in part. 


As integrated circuits become more and more 
complex, fewer and fewer parts are required 
to implement a functional system; thus, inter- 
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face support is a major consideration in the 
overall design process. To produce a compet- 
itive and cost effective product, the user must 
choose interface components that are effi- 
cient, reliable, and those that reflect the best 
features of current technologies. Signetics 
has met these challenges in the past and will 
continue to meet them in the future, providing 
silicon solutions that are truly state of the 
art — be it logic, memories, gate arrays, or 
other. For further documentation and/or ap- 
plications assistance, call or write to your 
nearest Signetics Sales and Service Office — 
there is one near you. 
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INTRODUCTION 

Signetics interface ICs are most often 
used to implement input and output 
ports in microprocessor based systems. 
This application note illustrates the ef- 
fective use of Signetics FAST devices to 
interface microprocessor data and ad- 
dress buses to general purpose !/O 
ports. Topics illustrated include hands- 
haking, multiplexing, arbitration, and bit 
manipulating. More complex circuits in- 
volving memory interfacing, shared 
memory, and multiple processors are 
covered in other application notes. 
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Simple I/O Ports 

The simple Input/Output ports shown in 
Figure 1 use 74F374 octal flip-flops and 
74F244 octal 3-State buffers to interface 
to a microprocessor's data bus. The 
input port is enabled by RD AND PORT- 
SEL. The output is enabled by WR and 
PORTSEL. 


When 16 pin packages are preferable to 
20 pin packages for physical design 
considerations, 3-State multiplexers may 
be used as input ports. In Figure 2, 
74F257 quad two-input multiplexers are 


OUTPUT 
PORT 


INPUT 
PORT 
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Figure 1. Simple Input/Output Ports Interface With Microprocessor Data Bus 
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used. Ag selects between port A and 
port B. 


In Figure 3, a 74F373 octal transparent 
latch is used to drive a light emitting 
diode annunciator array. The output fol- 
lows the data bus while E is high, and 
the display freezes when E goes low. 
The 20mA sink current of the 74F373 
permits interface to most LED devices. 


A potential hazard exists when using 
transparent latches as output ports. The 
timing diagram of Figure 4 shows that 
data may not be valid when E is brought 
high, causing invalid data to be present 
on the output for a brief period. This wiil 
not cause a problem when driving LEDs 
because the duration of the invalid data 
is too short to be seen. But, problems 
will occur if the outputs are used to 
trigger other circuits that cannot tolerate 
glitches. Flip-flops should be used in- 
stead of transparent latches when these 
conditions exist. 


Interfacing microprocessors to slow pe- 
ripherals, such as printers, usually re- 
quires handshaking logic. In Figure 5, 
the 74F374, 3-State octal flip-flop acts 
as an output port for the microprocessor 
and as an input port for peripheral. The 
microprocessor writes data to the output 
port which sets /data available low. The 
peripheral then reads input port which 
sets /data accepted low and /data avail- 
able back to high. The low /data accept- 
ed line interrupts microprocessor indicat- 
ing that peripheral is ready for another 
data transfer. 


Bit Manipulation 

In Figure 6, the 74F251, 3-State 8 to 1 
multiplexer provides a bit-oriented input 
port. This technique permits processors 
which do not have built-in bit manipulat- 
ing capability to examine single bits at 
input ports efficiently. In addition, parallel 
inputs may be read bit-serially over a 
single data line. Address lines Ao, Aj, 
and Ao select the bit to be read, and 
data bus line D7 is selected to permit a 
simple software decision based on 
JUMP-ON-SIGN or SHIFT-LEFT & 
JUMP-ON-CARRY. 
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A versatile bit-oriented output port may be 
implemented with a 74F259, eight-bit ad- 
dressable latch as shown in Figure 7. With 
this technique single output bits may be 
manipulated without maintaining a copy of the 
output port contents in memory. This is useful 
in bit-oriented control applications. The ad- 
dressable latch effectively performs serial to 
parallel conversion on data supplied from the 
system bus. Data is written to 1 of 8 output bit 
locations specified by address lines Ao, Aj, 
and Ao. 


Caution: Address inputs must be stable be- 
fore latch is enabled or data can be entered 
into incorrect locations. If output glitches 
cannot be tolerated, data input must also be 
stable before the latch is enabled. 


A similar technique is used in Figure 8, to 
accomplish bit manipulation without using the 
data bus. Each bit is associated with two 
addresses. If Ap is high, the bit is set high; if 
Ag is low, the bit is set low. With this approach 
bit-manipulation is faster and requires less 


Pas 
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program memory because data does not 
have to be loaded and output from the 
accumulator. Also PCB layout complexity is 
reduced by removing the data bus from the 
Output port. 


I/O Timing 

In many applications it is necessary to adjust 
timing to match microprocessor specifica- 
tions to bus specifications. For example, the 
MC6809 microprocessor has data write hold 
time of 30ns, making it difficult to interface to 
peripheral chips such as floppy disk control- 
lers that have longer hold time requirements. 


Figure 9 extends this hold time for interface to 
slow peripheral devices. A 74F373 3-State 
octal transparent latch is used to freeze data 
on 1/O bus during write operations. During 
read operations, the 74F373 outputs are 
floated and data is read through the 74F244 
3-State octal buffer. 


Figure 10 shows the timing diagram for an 
1/O bus with extended hold time. During the 
write cycle, data is latched by 74F373 on the 
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falling edge of E. Data remains on the outputs 
of the 74F373 until the rising edge of Q at the 
beginning of the next cycle, when the outputs 
are floated. The read cycle is unaffected. 
Data hold time is extended to 1% cycle - from 
30ns to 250ns for a 1MHz cycle rate. Note 
that a latch is used instead of a flip-flop to 
preserve the data set-up time of the 6809. 


A dedicated hardware solution is faster in 
systems requiring high throughput rates 
where the required function is performed 
frequently. In Figure 11, a 74F374 3-State 
octal flip-flop is used as both input and output 
port. By jumpering the output data lines of the 
74F374 to different systern data bus lines, 
various dedicated functions can be real- 
ized-examples are nibble swapping, bit 
transposing, and data encryption. The soft- 
ware to perform data manipulation is sim- 
ple ~- data is written to the octal flip-flop, and 
manipulated data is read back into the pro- 
cessor using the following instructions: OUT 
(DATA MANIPULATOR), A IN A, (DATA MA- 
NIPULATOR) 


SYSTEM 

DATA 

BUS 
Cisse 

a « PORTSEL 


——- Ay 
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Figure 3. Output port Driving LED's Using 74F373 Octal Transparent Latch 
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[ Figure 4. Potential Hazard Exists When Using Transparent Latch As Output Port 
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Figure 5. Interfacing Microprocessors To Slow Peripherals, Such As Printers, Using Handshaking Logic 
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Figure 6. Three-State 8 To 1 Multiplexer Provides Versatile Bit-Oriented Input Port 


8 BIT ADDRESSABLE LATCH 


SYSTEM RESET 


SYSTEM 
ADDRESS BUS 


OUTPUT 
PORT 


SYSTEM 
DATA BUS 


wR 
PORTSEL 


AFO3130S 


Figure 7. Eight-Bit Addressable Latch Provides Versatile Bit-Oriented Output Port 
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Figure 9. Hold Time Extended For Interface To Slow Peripheral With MC6809 Microprocessor 
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Figure 11. Data Manipulator Uses Dedicated Hardware 
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INTRODUCTION 

As microprocessor costs continue to 
decrease and the demands on product 
performance continue to increase, de- 
signers are increasingly turning to multi- 
ple microprocessor systems to meet the 
performance challenge. The introduction 
of many "'peripheral controller'' type 
processors has made this choice even 
more attractive. This application note 
addresses typical problems associated 
with interfacing multiple microproces- 
sors, and illustrates the use of Signetics 
Interface Circuits in solving these prob- 
lems. 


A multi-processor system contains two 
Or more processors communicating 
through parallel ports, multi-port memo- 
ries, serial data links, and/or shared 
buses. The most popular multi-proces- 
sor architectures are ''loosely coupled" 
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systems. In loosely coupled systems 
each processor operates asynchronous- 
ly with the other processors, usually 
performing a separate function. Commu- 
nication is not continuous, and occurs 
only when necessary. 


A special application for multiple micro- 
processor systems is in redundant sys- 
tems. As the price of microprocessors 
dropped, it became economically feasi- 
ble to achieve greatly increased reliabili- 
ty by employing several processors op- 
erating in parallel, performing identical 
functions. After each operation a vote is 
taken on the result. If there is disagree- 
ment, a fault has been detected, and 
appropriate corrective action can be 
taken. Appropriate action might be 
switching in a third processor, repeating 
the process, or activating an error se- 
quence and/or an alarm. 


Figure 1. Typical Multi-processor System 
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In the typical loosely coupled multiple 
processor system of Figure 1, a main 
processor ''delegates'' processing work 
to four other processors. A keyboard 
scanner microprocessor scans the key- 
board continuously, debounces key clo- 
sures, performs code conversions, and 
transmits key codes to the main proces- 
sor in a format that it can easily assimi- 
late. A separate arithmetic processor 
accepts parameters from the main pro- 
cessor, performs arithmetic calculations, 
and provides the results for the main 
processor to read when it is not busy 
with other tasks. The display controller 
accepts data and commands from the 
main processor, then displays and ma- 
nipulates data on CRT or other displays. 
The display controller refreshes the dis- 
play and supports graphic displays with- 
out tying up the main processor. The 
print spooler is a separate processor 
that accepts files to be printed from the 
main processor using high-speed data 
transfers. Then the print spooler stores 
and feeds data to. the printer at the | 
printer's lower data rate, freeing the 


‘main processor for other chores. Each 


processor module contains its own ''lo- 
cal’ ROM, RAM, or I/O, so that it 
performs its task independently, and 
communicates with other processors 
only when necessary. As a result, the 
system as a whole operates closer to its 


maximum speed. 


Some of the advantages of multiple 
microprocessor systems are: 


-@ Each processor performs a 


relatively independent task. 
~ Design is easily split among tear 
members. 

+ Testing is easily performed on * 

modular level. 

~ Modules can be added or 
modified without affecting other 
modules. 

e Multi-processing allows distributed 
processing where modules may be 
physically separated from the main 
system. : 
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® Parallel processing greatly increases 
system performance and throughput. 


® Hardware cost is less than single- 
processor systems with similar 
performance. 


® Reliability can be increased easily by 
redundant processing. oe 


The following application examples illustrate 
the use of Signetics FAST Interface Circuits 
in multiple processor systemis. 


PARALLEL 1/O PORT 
COMMUNICATIONS 


Figure 2 shows how parallel !/O ports using 
Signetics FAST Interface devices are used to 
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Figure 3. Handshake For Parallel Port Communication 
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Figure 2. Basic Inter-processor Communication Using Parallel 1/O Ports 
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accomplish simple 2-processor communica- 
tions. Two 74F374 octal 3-State registers are 
used to implement bi-directional parallel! data 
communication. Each 74F374 acts as output 
port to one processor and input port to the 
other. The handshake lines are needed when 
the processors operate asynchronously to 
ensure that data has been received before 
new data is transmitted. A handshake timing 
protocol (Figure 3) implemented in software 
acts as a traffic cop to assure valid data 
communications. The transmitting processor 


$staris the handshake by setting Data Avail- 


able to indicate that data is valid. The receiv- 
ing processor sets Data Accepted to indicate 
data has been read. The transmitter then 
resets Data Available allowing the receiver to 


7-30 


B DATA BUS 


DOUTSEL A 


DINSEL B 


PROCESSOR 
SYSTEM 
B 


AF02750S 


reset Data Accepted. The transmitter will not 
send new data until Data Accepted is reset. 


COMMUNICATIONS VIA 
MULTI-PORT MEMORY 


Figure 4 shows the logic required for two 
processors to communicate through a multi- 
port memory. The RAM is accessible from 
both processor A and processor B via 
74F157 multiplexers used to select one pro- 
cessor's bus at a time. Multi-byte messages 
and data blocks may be written into the 
memory by one processor and read out by 
the other at a later time. No byte-by-byte 
handshake is required. The multi-port memo- 
ry provides increased system performance at 
somewhat higher cost compared to a parallel 
port technique. Because of the use of multi- 
port memories in microprocessor systems, 
these systems can become quite complex. 
Another application note in this series covers 
interfacing to multi-port memories in greater 
depth. 


Signetics Logic Products 


Application Note 


Multiple pP Interfacing With FAST ICs 


74F157 
MUX 


zi 


SEL 


PROCESSOR B ADDRESS & CONTROL 


SEL-A 


OIR DIR 
74F1245 
OR 


74F245 
EN EN 


Dy-D, 


6116 RAM 
CS, OE, WR 


Ao-Aio 


74F157 74F157 
M 


SEL UX SEL mux 
A B bi A B 


PROCESSOR A ADDRESS & CONTROL 


74F1245 
OR 
74F245 


SEL 


AN207 


74F157 
MUX 


A B 


SEL-B 


AF02701S 


Figure 4. Multiport Memory Provides High-performance Multi-processor Communications 


SERIAL COMMUNICATIONS 
Although serial communications between 
multiple processors is slower than the parallel 
methods examined above, it is usually less 
expensive and very useful for communicating 
with remote units. Serial communications via 
RS-232 or RS-422 links can provide reliable 
communications over great distances. Imple- 
mentation of serial communications is simpli- 
fied by the availability of Universal Asynchro- 
nous Receiver Transmitter (UART) devices 
and well established standards for circuit 
interfaces and protocols. Figure 5 shows 
local/remote processor communication using 
Signetics SC2681 UART devices. In many 
cases additional interface lines are required 
for handshaking. 


SHARED BUS ARCHITECTURE 

One of the most powerful multiple processor 
architectures uses the popular shared bus 
concept. In Figure 6, each processor has its 
own local bus with some combination of 
RAM, ROM, and I/O available locally. The 
shared bus permits use of ''global resources'' 
such as global memory and global !|/O which 
are accessible to all processors on the 
shared bus. Common interfaces such as 
printer ports do not have to be implemented 
for each processor, and may be connected to 
the shared bus. Multiple processors commu- 
nicate indirectly with one another through the 
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global RAM. This technique provides highest 
throughput when interconnecting more than 
two processors. It also reduces cost through 
sharing of global resources. 


Any processor permitted to drive the system 
address, data, and control buses is known as 
a ''master.'' Processors not having this capa- 
bility are ''slaves.'' A useful attribute of 
shared bus systems is the ability to add whole 
new functions by connecting a new master to 
the bus. Figure 7 shows a typical shared 
system bus interface using Signetics Inter- 
face circuits. Three 74F244 octal 3-State 
buffers are used to drive the 24 bit system 
address bus (16 bits in some cases). Two 
74F245 octal bidirectional 3-State buffers are 
used to drive the 16 bit data bus (8 bits in 
some cases). In addition, half a 74F244 is 
used to drive the system command bus, 
composed of the signals IORD, IOWR, 
MEMRD, and MEMWR. 


Multiple local processors may request use of 
the shared bus by setting BUS REQUEST 
active and waiting for the arbitration logic to 
assert BUS GRANT. The arbitration logic 
indicates to the local processor when it may 
access the shared bus after a request has 
been made. This is necessary to prevent 
more than one local processor from access- 
ing the system bus at the same time, resulting 
in bus contention and possible system failure. 
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ARBITRATION 

Contention by several processors for use of 
shared resources can create sticky timing 
problems unless care is exercised in the 
design of appropriate arbitration logic to re- 
solve timing conflicts. Schemes for bus arbi- 
tration vary in speed, cost, and flexibility and 
involve parailel, serial, transparent, pseudo- 
transparent, polled, and flag operations. 


Parallel Priority Resolution 
Parallel priority resolution is most useful in 
systems with 4 or more masters, where its 
speed outweighs the disadvantage of the 
additional hardware. A scheme for system 
bus arbitration using parallel priority resolu- 
tion is shown in Figure 8. 


A master's priority is determined by using a 
74F148 priority encoder. Each master's arbi- 
tration logic generates a REQ to the priority 
encoder. When there is contention, the mas- 
ter whose REQ is connected to the highest 
priority input will be granted access. 


A 74F138 is used to decode the encoder 
outputs to generate the El (enable input) to 
the arbitration logic of the master which has 
been granted access. CLEAR is used to 
remove all masters from the bus during reset 
or when an error condition is present. ARB 
CLOCK is used to synchronize all bus arbitra- 
tion inputs and outputs to prevent race condi- 
tions and to facilitate a standard interface 
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Figure 6. Shared Bus Provides Most Powerful Multiple Processor Architecture 
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Figure 7. Typical System Bus Interface 


MASTER 8 


MASTER 1 


US 


BUS REQUEST BUS GRANT RANT 


DECREASING PRIORITY 


ARBITRATION 
LOGIC 


El REQ 


ARB CLOCK 


BUS REQUEST 
PRIORITY ENCODER 


BUS EVENT 
DECODER 


74F148 74F138 


AF02770S 


Figure 8. System Bus Arbitration Using Parallel Priority Resolution 
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Figure 9. System Bus Arbitration Using Serial Priority Resolution 
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Figure 10. Arbitration Logic Supports Serial 
Or Parallel Priority Resolution Techniques 


design. BUSY is generated by the master 
currently accessing the bus to indicate that 
the bus is in use. Even after a master has 
been granted access by the priority resolu- 
tion, it must still wait for the current master to 
vacate the bus, i.e., BUSY going inactive. The 
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arbitration logic generates a BUS GRANT to 
a master when EI is asserted and BUSY is 
not. 
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Serial Priority Resolution 

Serial priority resolution eliminates the need 
for encoder/decoder hardware at the ex- 
pense of speed. In Figure 9 a master's priority 
is determined by its physical location in a 
daisy chain configuration. A master negates 
its EO (enable output) when its El (enable 
input) is negated or when it wants to access 
the bus. This negates EO for all masters 
further down the line to go inactive. If a 
master requests the bus, and no _ higher 
priority master is requesting the bus, as 
indicated by El being asserted, the master 
may access the bus when the current master 
is finished. The ARB clock rate is limited to 
the speed at which the daisy chain signals 
can propagate through all masters. 


Arbitration Logic 

Arbitration logic suitable for either parallel or 
serial priority resolution is shown in Figure 10. 
The logic shown synchronizes a master's 
BUS REQUEST input to ARB CLOCK using 
flip-flop 1, asserting REQ and negating EO. If 
El is asserted and BUSY is not, the master 
may access the bus on the next falling edge 
of ARB CLOCK. This arbitration is provided 
by flip-flop 2. BUS GRANT and BUSY are 
asserted. When the access is complete, the 
master negates BUS REQUEST inactive. On 
the falling edge of ARB CLOCK, REQ negat- 
ed and, if El is asserted EO is asserted. On 
the next falling edge BUSY and BUS GRANT 
are negated. The timing diagram for this 
sequence is shown in Figure 11. Note that a 
master must wait for the current master to 
complete a transfer and negate BUSY before 
it may access the bus. 
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Figure 11. Timing Diagram For Arbitration Logic 
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Figure 12. Pseudo-transparent Access To Shared Bus 
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Resolution 
The logic of Figure 12 uses ''cycle stealing" 
to permit single byte transfers with pseudo- 
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Figure 14. Semaphore (Flag) Register Permits Access To Shared Resource Without 
Monopolizing Shared Bus 


transparent arbitration. When the address 


decoder determines that a master requires 


QUEST. The processor's READY line is held 
negated, ''freezing'' the processor until the 
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arbitration logic asserts BUS GRANT. Then 
READY is asserted and the shared bus cycle 
occurs. The processor is unaware of arbitra- 
tion and unaware that the bus is shared. With 
this technique, a watchdog timer should be 
used to ensure that the processor doesn't 
“hang up" if faulty bus operation prevents 
access. ACCESS OCCUIS ONE Cycle at a tiie, 
preventing any one master from "hogging" 
the bus. 


Polled Access to Shared Bus 
The logic in Figure 13 uses an output port to 
request access to the bus, and poils an input 
port to determine when access has been 
granted. Once access is granted, the master 
retains the bus until it negates the BUS 
REQUEST output port bit. Large block moves 
may occur without fear of another master 
changing the data as with cycle-by-cycle 
arbitration. However, this approach greatly 
slows down the response time of the system, 
because of the waiting while each master 
performs. All other masters must wait, even if 
they do not require the use of ihe same 
shared resource. 


Semaphore (Flag) Arbitration 
The logic of Figure 14 improves on the polled 
access technique by permitting access to a 
shared resource when that resource is avail- 
able. A master first reads the semaphere 
register associated with the resource it 
wishes to access. The master may not ac- 
cess the resource unless the sernaphore bit 
is false. When the semaphore bit is false, 
reading the register automatically sets the bit 
true. When the master reads a false sema- 
phore, it may then access the resource. All 
other masters reading the sernaphore will see 
it set and wiil not access the resource. The 
masier may access the resource until it is no 
longer needed. By writing to the semaphore 
register, it is automatically reset, allowing 
other masters to access the resource. Only 
the one resource, not the entire shared bus, 
is monopolized by one master at a time. The 
hardware performs a function similar to a 
sofiware read-modify-write operation. 


The timing for the semaphore operation is 
shown in Figure 15. If the semaphore bit is 
false and the register is read, the bit is set 
true at the end of the read cycle (rising edge 
of |ORD). The semaphore bit is reset by doing 
a ''dummy'' write to the semaphore regisier. 
The bit is set false at the beginning of the 
cycle (OWR going low). 


INTERFACING THE MC68000 TO 
THE MULTIBUS™ 


One of the best examples of a multi-proces- 
sor shered bus is the MULTIBUS. One of the. 
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most popular 16 bit processors in new de- 
signs today is the MC68000. Yet, to our 
knowledge, there are currently (mid-83) no 
LSI MULTIBUS arbiter ICs available to allow a 
designer to easily interface the two. There are 
arbiter ICs available, but they were designed 
for other processors and are cumbersome 
and limited in performance when interfaced to 
the 68000. 


The following is the design for a 68000 
MULTIBUS interface. The design supports 
serial or parallel arbitration and performs with 
a 10MHz bus clock. Operation is similar to the 
example described previously. Tables 1 and 2 
define the MC68000 bus control signals and 
the MULTIBUS arbitration signals. The timing 
diagram for MC68000 read and write cycles is 
shown in Figure 16. 


Figure 17 shows the control circuitry for the 
’ MC68000 to MULTIBUS interface. The mas- 
ter initiates a MULTIBUS transfer by asserting 
MULTIREQ active. This is usually the output 
of address decode circuitry. AS clears the 
request at the end of the transfer. Flip-flops 1, 
2, and 3 sample and synchronize the bus 
request to the falling edge of BCLK. Since 
MULTIREQ is asynchronous to BCLK, flip- 
flop 2 serves as a synchronizer and is 


clocked on the rising edge of BCLK. All inputs © 


to the arbiter are thus synchronous so that 
‘race conditions at flip-flop inputs are avoided. 


if the bus is not in use (BUSY is not asserted), 
and no higher priority master requests the bus 
(BRPN is asserted), the master is granted 
access on the next falling edge of BCLK. Flip- 
flop 4 provides this function. If these condi- 
tions are not satisfied, DTACK is used to 
force the CPU to wait. Once the master is 
granted access, it sets BUSY active to indi- 
cate that the bus is in use. BUSEN (bus 
enable) also becomes active and gates the 
master's address, data, and control buses 
onto the MULTIBUS. One half cycle later, on 
the rising edge of BCLK, flip-flop 5 sets 
CMDEN (Command Enable) active. This al- 
lows RD or WR strobes to be asserted on the 
MULTIBUS. This delay is necessary because 
the MULTIBUS requires data and address 
valid 50ns before read or write commands. 
DS is used to generate the read or write 
strobes. 


The MULTIBUS transfer is completed when 
XACK is asserted terminating the 68000 cycle 
by asserting DTACK. The master maintains 
control of the MULTIBUS until another master 
requests access, as indicated by asserted 
CBRQ. If the current master is not performing 
a MULTIBUS transfer, it loses the bus on the 
next falling edge of BCLK. CMDEN, BUSEN, 
and BUSY are negated. Flip-flop 4 provides 
this function. 
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Table 1. MC68000 Bus Control Signals. 
(Refer To The Signetics 68000 Microprocessor Data Sheet For More In- 


formation.) 
CLK 
AS 


Upper and Lower Data Strobe. 


}CLK | Clock. Time reference for 68000 microprocessor bus control. 
Address Strobe. Indicates that address on address bus is valid. 


Indicates that the processor is reading from or writing to the upper data 


byte 


(D7 - D145) and/or the lower data byte (Do — D7). 


cycle. 


Data Transfer Acknowledge. Input to the 68000 indicating that the data 
transfer can be completed, on the high to low transition 

Bus Clock. All arbitration signals listed below must be synchronized to the 
negative edge of this clock. It is independent of any processor clock 

Bus Priority In. Indicates that no higher priority master is requesting the 
bus. Similar to El in previous examples. 


Read/Write. Indicates whether the current bus cycle is a read or a write 


. . . 
. 
’ . 
. . . . 
. . . 
. . 


Bus Priority Out. Used in serial priority resolution circuits. 
Similar to EO in previous examples. 


Bus Busy. Driven by current bus master to indicate that the bus ts in use. 


Bus Request. Used in parallel priority resolution circuits. 
Similar to REQ in previous examples. 


Common Bus Request. Driven by all potential bus masters requesting bus. 
Used to save time by allowing the present bus master to avoid arbitration 
after each cycle if no other requests are active. 


Transfer Acknowledge. Indicates that the MULTIBUS data transfer is com- 
pleted on high to low transition. 


The logic that interfaces the MC68000 to the 
MULTIBUS is shown in Figure 18. 74F533 
inverting octal 3-State latches are used to 
gate the 20 bit address and 16 bits of data 
onto the MULTIBUS. Note that the data and 
address bus is negative true. 74F240 octal 3- 
State inverting buffers are used to gate 16 
bits of data onto and off of the MULTIBUS. 
Data direction is determined by the 
MC68000's R/W line. A 74F139, 2 to 4 
decoder is used to decode I/O and RD/WR 
to generate the 4 MULTIBUS commands. I/O 
is the output of address decode circuitry 
which decodes I/O addresses. A 74F244 is 
used to gate the commands onto the MULTI- 
BUS. 


Signetics FAST logic family is used in this 
design to increase speed and bus drive 
capability while minimizing MULTIBUS load- 
ing. 


REDUNDANT 
MICROPROCESSORS ENHANCE 


RELIABILITY 
Figure 19 shows how two 6809E micropro- 
cessors are used in a parallel redundancy 
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scheme to prevent faulty operation from dam- 
aging external systems. Two systems with 
identical processors, RAM, ROM, and I/O are 
first synchronized. After synchronization, their 
data buses are compared every cycle. If the 
data on the two buses is different, an error 
has occurred and the system shuts down. 


A common clock is used to drive the 6809E 
processor in each system so that a timing 
reference is established. Upon reset, both 
processors execute a sync instruction and 
the critical output circuits are turned off. 
When both processors have executed the 
sync instruction, as indicated by BA = 0 and 
BS = 1, the START button is used to interrupt 
the processors and they begin program exe- 
cution in synchronism. The critical outputs are 
also turned on. On the falling edge of E, the 
data buses of the two systems are compared 
using the 74F521 octal comparator. If the 
data does not match, at least one system is 
operating incorrectly. The 74F74 flip-flop 
latches the error condition and turns off the 
critical outputs. 


A similar technique should be used on out- 
puts to ensure that an output goes active only 
when the output of both systems goes active. 
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Figure 18. MC68000 To MULTIBUS Interface Logic 
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Figure 19. Redundant 6809E Microprocessors Prevent 1/O Damage 
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iNTRODUCTION 

This application note shows how 
Signetics FAST circuits can be used to 
implement interrupt control logic for a 
variety of microprocessors. The circuits 
presented serve a variety of functions, 
which include: 


e Masking: How to selectively enable 
interrupt inputs 

e Prioritizing: Which interrupt is 
serviced when more than one 
interrupt occurs. 


e Vector Generation: How the 
interrupt service routine is selected 


An interrupt is an asynchronous input to 
a microprocessor that suspends current 
program execution and causes a jump to 
an interrupt service routine. Interrupts 
are especially useful in real-time sys- 
tems and have become a standard fea- 
ture in microprocessor designs. 
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REASONS FOR USING 
INTERRUPTS 

The use of interrupts generally increases 
the efficiency of the system. Without 
interrupts, the microprocessor must poll 
each peripheral to determine when it is 
ready for service. The time spent polling 
cuts down available processing time, 
and polling is unnecessary when the 
peripheral devices are not ready for 
service. With interrupts, the peripheral 
device informs the processor when it is 
ready; thus no time is wasted. 


Interrupts also provide faster response 
to service requests from a peripheral. 
The high data rate of many devices, (e.g. 
disk drives) requires immediate re- 
sponse to prevent loss of data. As 
another example, a power-fail interrupt 
can be used to initiate an orderly shut- 
down in the remaining moments. 


interrupts can aiso be used for error 
handling. If a parity error is detected in 
the memory, for example, an interrupt 
can be generated to suspend the opera- 
tion of the program or invoke an error- 
handling routine. 


INTERRUPT LATCHING 

Figure 1 shows a circuit that captures 
asynchronous events and generates an 
interrupt to the microprocessor. The 
74F533 inverting octal latch is used to 
"freeze" the state of the interrupt inputs. 
This is necessary to catch short interrupt 
request pulses. When all interrupt re- 
quests are inactive, the latch enable (LE) 
input of the 74F533 is asserted. When 
any request is asserted, the interrupt 
signal to the microprocessor (INT) is 
asserted and the latch is disabled. Thus, 
the state of the interrupt inputs is 
latched. 


OCTAL 3-STATE 
BUFFER 


Figure 1. Interrupt Latching 
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° STATE 
Meu 


During its interrupt service routines, the micro. 
processor reads the interrupt laich outputs 
via the74F 1244 or 74F244 octal! 3-State buff. 
er to determine which event caused tha 
interrupt. This scheme is most useful with 
microprocessors such as the 6809 family that 
do not have vectored interrupts. 


At the end of the interrupt service routing, the 
microprocessor resets the latch by pulsing 

the /CLEARINT output fine. This would typi 
cally be generated by decoding a write to a 
particular address. 


INTERRUPT MASKING 
Figure 2 shows an interrupt cant 
allows each interrupt input to be facividually 
enabled or disabled (masked). A 74)2/°3 
octal D flip-flop stores the state of the inter- 
rupt inputs whenever any input changes. 


oer thet 


Exclusive-OR gates 74F86 compare the tn- 
puts of the state register to iis ae 
whenever an input changes, the correspond- 
ing exclusive-OR gate output ases high, 


Another 74F273, connected as an output 
port, serves as the mask register. The micro- 
processor writes a bit pattern to this pert to 
determine which interrupts are enabled. Tre 
outputs of the exclusive-OR gates are then 
ANDed with the mask register outputs, so 


February 1986 


Yay INPUT 
PORT 

A2 
qidas 


Veo 


"8! TAR 1244 


CAABLE 6 
ENABLE 7 
ee em we ew ee 9) 


t 
x TP} 


Figure 2. in errupt MaShNg 


that internipt inputs with a zoro in their mask 


bit are ignored, 


unmasked anmmet chandces 
ragister 13 ard tho 
moras The rmaicreprocessor 
ad: the state ragister via the 741244 oar 
O44 3-Sigic utter acting as an input port 


‘hee internint latch is cloared. 


Vihenever 
ie tne state 


jatch is 


any 
mackeod, 


Sat, 


TAK: 


Let 
an Vd 


TMS br. focag 
interrupt input changes twice hefya tr 
misroprocesso;: reads ithe state Sr 
Therefore, this design snould be used only for 
ralatively slow-changing interrupt inputs. 


Cathar: aireuit oan 


INTERRUPT eee 
i. the previous circuits, the hardws 
not select which interrupt has highest 


aie 
if two or more interrupts arc Pane 


asserted, the ricroprocossor software must 


decide which to process first. 


Figure 3 shows a circuit with prioritization 
lagic to select the highest priority interrupt. 
interrupt inputs are sampled hy the 74F37? 
octal fiin-fiop. This register is also used to 
freeze the state of the interrupt inputs when 
ihe output of the oricrity encoder is being 
read by the microprocessor. If one (or more) 
interrupt input is asserted, the output of the 
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74-148 priority encoder will indicate the num- 
ber of ihe highest priority active interrupt. 


The GS cutput of the encoder is effectively 
the OF of all ihe inputs, and produces the 
interrupt signal to the microprocessor. The 
microprocessor then reads the interrupt num- 
ber via the 74F 1244 or 74F244 3-State buffer 
connected as an input port. The microproces- 
sor can use the interrupt number as an index 
pointer into a branch table, to access the 
appropriate service routine. 


A 74F138 3-to-8 decoder decodes the inter- 
rupt number to generate individual reset sig- 
nals for each interrupt source. The decoder is 
enabled when the microprocessor reads the 
interrupt number, so the interrupt output of 
the device being serviced is automatically 
reset. 


MESTART VECTOR 
GENERATION FOR 8080-FAMILY 


PROCESSORS 

The 8080, 8085, NSC800, and Z80 all have 
interrupt modes in which a vector is automati- 
cally read from the interrupting device. (For 
the 8080, this is the only mode; the other 
orocessors also have additional modes.) This 
vector is treated as an instruction; the single- 
byte CALL instructions called RESTARTs are 
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generally used for the vectors. The format of 
the restart instructions is 11CBA111 (binary), 
where CBA represents the three-bit identifier. 
Figure 4 illustrates a restart vector generation 
circuit. 


The 74F148 priority encoder generates the 
interrupt request to the microprocessor when 
any interrupt input is asserted. It also provides 
the three-bit identifier to the appropriate in- 
puts of the 74F1244 or 74F244. When the 
microprocessor performs an interrupt ac- 
knowledge cycle, the restart instruction is 
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Figure 4. Restart Vector Generation Circuit 


read via the 74F244 octal buffer. Table 1 
shows the vectors generated for each input. 
Interrupt input 7 produces an identification 
code of 000, since the priority encoder out- 
puts are active low. 


Note that the interrupt inputs are not latched 
by ithis Circuit, and thus must remain asserted 
until the interrupt acknowledge cycle is com- 
pleted. 


The Z80 microprocessor has several modes 
of interrupt operation. The mode described 
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above is called mode 1. Mode 2 is a table- 
driven mode in which the vector supplied by 
the peripheral is used as a pointer to a table. 
The service routine address is then read from 
the table. 


Figure 5 shows a circuit for generating the 
vectors for Z80 mode 2 interrupts. The 
74F 148 priority encoder generates a three-bit 
binary number corresponding to the highest 
priority active interrupt. This number is read 
by the microprocessor during the interrupt 
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HIGHEST PRIORITY INSTRUCTION NAME 
ACTIVE INPUT GENERATED 8080 Z80 
INT? 11000111 
11410111 RST6 —-RST 48 
14144111 RST7_—-RST 56 


acknowledge cycle via the 74F244 octal 3- 
State driver. 


Table 2 shows the vectors generated by the 
circuit. The least significant data input of the 
74F 1244 or 74F244 is grounded, and the 
code from the priority encoder provides the 
next three bits. This is necessary because 
each interrupt vecior riust potiit to a two-byte 
entry in the service routine address table. The 
four most significant bit: are set by the 
switches. Tris allows te sare circuit to be 
used in several places in a system by setting 
the switches differently om each. 


VECTORED INTERRUPTS 
6800-F AMILY 
MICROPROCESSORS 

The 6800 microprocessor ann its derivatives 
(6802 and 6502) do not haves built-in mech- 
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PRIGRITY ENCODER 


February 1986 


anism for handling vectored interrupts. When 
an interrupt occurs, the microprocessor fetch- 
es the address of the service routine from 
memory locations FFF8 and FFF9 (for the 
6502, locations FFFE and FFFF). Normally 
these are ROM locations, and the interrupt 
service routine address is therefore fixed. 


Figure 6 shows a circuit that provides vec- 
tored, prioritized interrupts for these micro- 
processors. When the microprocessor reads 
from address FFF8 or FFF9, this circuit disa- 
bles the normal address buffers and substi- 
tutes a different address via a second set of 
74F1244 or 74F244 octal 3-State drivers. Bits 
1, 2 and 3 of the substituted address are 
determined by the highest priority active inter- 
rupt input. Thus, the service routine address 
is fetched from a different memory location 
for each interrupt input. The high-order ad- 
dress bits are set by the switches. 


VECTOR TABLE 
ADDRESS 
(LOW BYTE) 


Figure 5. Vector Generation For Two Interrupt Modes 


7-45 


Application Note 


AN208 


Table 2. Interrupt Vectors 
Generated By Circuit In Figure 5 


HIGHEST-PRIORITY 
ACTIVE 
INPUT 


VECTOR 
GENERATED 
(HEX) 


NOTE: 
1. X = Switch settings 


DAISY CHAIN INTERRUPT 
PRIORITY SYSTEM 


In the previous examples, a priority encoder 
was used to set the priority of each interrupt 
source. Another way to set priority is with an 
interrupt priority daisy chain, as shown in 
Figure 7. The priority of each device is 
determined by its physical location in the 
chain. Support for an interrupt daisy chain is 
built into the peripheral chips for some micro- 
processor families, such as the Z80. This 
example shows how a similar daisy chain can 
be implemented for other microprocessors 
such as the 8085 or 68000. 
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Figure 6. Prioritized Interrupt Vector Generator 
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Figure 7. Daisy Chain Interrupt 
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Figure 8. Logic Circuit For Implementation Of Daisy Chain Interrupt 


February 1986 7-47 


| wal 


Signetics Logic Products 


Interrupt Control Logic Using FAST ICs 


When one or more device asserts an inter- 
rupt, the microprocessor responds by assert- 
ing INTACK active. This signal connects di- 
rectly to the highest priority device's INTACK 
IN input. If that device had not asserted an 
interrupt, then it passes the interrupt acknowl- 
edge signal to the next device via its INTACK 
OUT signal. Thus, the interrupt acknowiedge 
is passed along from one device to the next 
until it reaches the highest priority device that 
generated an interrupt. That device then 
places its interrupt vector on the data bus. 


Figure 8 shows an implementation of this 
system. The two 74F74 flip-flops latch the 
interrupt request and synchronize it with the 
system clock. The signal at INTACK IN is 
passed to INTACK OUT unless the interrupt 
latch is set. The 74F244 drives the interrupt 
vector (restart instruction) to the data bus 
when INTACK IN is active and the interrupt 
latch is set. Switches allow the interrupt 
instruction to be selected for each device. 


CLK 


Ag-A23 
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68000 INTERRUPT STRUCTURE 

The 68000 16-bit microprocessor provides an 
extremely versatile interrupt structure. There 
are seven interrupt priority levels with up to 
256 different vectors per level. The 68000 
has a three-bit interrupt input which specifies 
the interrupt level. A code of 000 means no 
interrupt; any other code produces an inter- 
rupt, and the level corresponds to the code. 


Figure 9 shows the timing diagram for the 
interrupt acknowledge cycle. When the 68000 
recognizes the interrupt, it places the interrupt 
acknowledge code on the function code out- 
puts /FCg-—/FCo, and outputs the interrupt 
level being serviced on address lines Ag, A; 
and Ao. The interrupting device then places 
the interrupt vector on the data bus from 
which it is read by the 68000. 


Figure 10 shows a circuit that allows the user, 
under program control, to generate an inter- 
rupt of any priority level and to supply any 
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Figure 9. 68000 Interrupt Timing Diagram 
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interrupt vector. The program uses a MOVE 
instruction to output the desired interrupt level 
and vector. The circuit then generates the 
interrupt. This allows subroutines to be imple- 
mented as interrupt service routines. It is also 
useful for testing interrupt service routines. 


All signals are VERSABUS™ signals, with 
the exception of INT ADDR* which is the 
output of the address decoder, and RD/WR* 
which must be derived from the VERSA- 
BUS™ control signals. Note that the address 
and data buses are active low; VERSABUS/™ 
notation is used (active low signal names are 
followed by an asterisk ''*''). DSO* and DS1* 
are basically the same as the 68000's UDS 
and LDS. IACKIN* and I|ACKOUT* are priority 
daisy chain signals as described previously. 
IPL1* through IPL7* are the seven interrupt 
signals which are fed through a priority en- 
coder on the CPU board (not shown) to 
generate the binary-encoded interrupt signals 
to the 68000. 
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The operation of the circuit is as follows: 


@ The software performs a move 
instruction to the address decoded as 
INTADDR’, with the interrupt vector in 
Do -D7 and the interrupt level in Dg, Dg 
and Da. 

@ Flip-flop | is set, releasing the clear 
from the 74F175 priority register C. The 
new interrupt level is clocked into the 
register and an interrupt of that level is 
generated by the 74F138 decoder D. 


|ACKIN® 


|ACKOUT* 


SYSRST" 
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@ At the same time, the interrupt vector is 
loaded into the 74F373 latch L. 

@ After an appropriate delay 74F73A flip- 
flops P and Q generate XACK*, and 
the cycle completes. 


When the 68000 recognizes the interrupt, the 

following sequence occurs: 

®@ The priority level being serviced, as 
indicated by the state of Ap, A; and Ao, 
is compared to the contents of the 
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interrupt priority latch C by the 74F85 
comparator B. (Note that the Q outputs 
of the 74F175 are used to invert the 
active low address signals.) 


@ If the levels match, the interrupt vector 


is placed on the data bus, XACK* is 
generated, and the cycle terminates. 
Flip-flop | is reset, which removes the 
interrupt by clearing the interrupt 
request register. 
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Figure 10. Complete Interrupt Circuit For 68000 
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INTRODUCTION 

As circuits become faster, more concern 
needs to be focused on packaging and 
interconnects in order to fully utilize 
device performance. One area of con- 
cern is with the package leads between 
the chip and the board environment. The 
current flowing into or out of an integrat- 
ed circuit is conducted through a lead 
frame trace and bonding wire connect- 
ing the integrated circuit to outside cir- 
cuitry. These leads are circuit elements, 
inductors, and have a definite effect on 
the circuit performance because they 
generate noise in high-speed applica- 
tions. 


inductance is the measure of change in 
the magnetic field surrounding a conduc- 
tor resulting from the variation of the 
current flowing through the conductor. 
The change in current through the induc- 
tor induces a counter electromotive 
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force, EMF, which opposes that change 
in current. 


An example is a buffer driver discharging 
a 50pF load. At a switching rate of about 
3V in 2ns, the current generated by 
discharging that capacitor at that rate is: 


dV 3V 
l1=C — ~ 50pF * ——=75mA. 
dt ens 


All this current flows through the ground 
lead of the package. Changing the cur- 
rent through this lead generates a 
ground lead voltage or ground bounce. A 
typical lead inductance has been mea- 
sured to be about 10nH. Switching 
75mA through a ground lead with an 
inductive value of 10nH causes a ground 
bounce of about: 


dl 75mA 
V=L— ~ 10nH * —— = 750mV. 
dt ins 


Figure 1 illustrates the current surge and 
ground bounce during switching. This 
was modeled using the equations: 
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3V 
V(t) = 1 + elttoy/K 
dV(t) 
Ic(t) =C at 
_ | dic(t) _ d°V(t) 
eae dt? 


If more than one output is switched at a 
time this ground bounce can get very 
large. Changing the ground reference on 
the chip can have significant effects on 
circuit performance. A Vcc bounce can 
also be calculated when the 50pF load 
capacitors are being charged and can 
also have serious effects on circuit per- 
formance. 


Some of the problems caused by pack- 
age lead inductance are: 


1. Adding delay through buffer parts. 
2. Changing the state of flip-flop parts. 


3. Output glitching on unswitched out- 
puts. 


4. Circuit oscillations. 


GENERAL PROBLEMS 
ASSOCIATED WITH GROUND 
BOUNCE IN HIGH-SPEED 
CIRCUITS 


Adding Delay Through Buffer 
Paris 

Delay through a buffer part is not only a 
function of the gate itself but is also a 
function of how many gates in the pack- 
age are switching at once. Switching 
more than one output at a time adds to 
the current being forced through the 
ground lead of the package. The ground 
potential seen by the chip rises because 
of the lead inductance. This rise in 
ground potential raises the threshold of 
the gate and tends to turn the gate back 
off slowing the discharge rate of the load 
capacitor. The gate doesn't finish 
switching until the ground bounce settles 
out. 
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Figure 2 


Figure 2 shows an example of a_ buffer 
connected to a test load. Probing on the 
ground pad, Ve, shows the effect ground lead 
induc.ance has on the ground pad potential. 


Figures 3 and 4 show the ground and Vcc 
bounce during switching on an 'F240 Buffer. 
The effect of ground bounce on this part is to 
slow the propagation delays from 3ns with 
only one output switching to 5ns with all 8 
outputs switching at once. AC specifications 
are usually generated with only one gate 
switching at a time. For example the 'F240 
Tpy limits are 2.0ns minimum, 3.5ns typical 
and 4.7ns maximum. Therefore when using 
AC specifications based on single gate 
switching, a derating factor for multiple 
switching should be used. A derating factor of 
250 to 300ps per output switching has been 
suggested as a reasonable number and some 
customers are using this in their internal 
specifications. 


Integrated Circuits Containing 
Flip-Flops 

Integrated circuits containing flip-flops might 
be seriously affected by inductive ground 
bounce because of the possibility of the flip- 
flops changing states. To explore this effect, 
the 'F374, an Octal D-type flip-flop, was 
analyzed by comparing test results from the 
conventional corner mount Vcc and ground 
package to that of a side mount Voc and 
ground version. A test set-up was used where 
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Figure 3 


alternate 1's and 0's were clocked into seven 
of the eight flip-flops to obtain simultaneous 
output switching and worst case ground 
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Figure 4 


LS000000 


bounce. The eighth flip-flop input was heid at 
a DC bias of 2.0V. This should result in its 
output being held at a constant 1 level. 
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74F374 Failure Analysis 
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Figure 6 
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Figure 5 shows the corner mount results. The 
ground bounce is sufficient to couple the 
output of the eighth flip-flop (Q7) to less than 
2.0V during the transition of the other seven 
outputs represented by Qg. The output then 
charges to a marginal Voy level. 


Figure 6 shows the results from the side 
mount version. Output glitching during the 
transition of the other seven outputs is still 
present, but due to the approximately 50% 
reduction in lead inductance over the corner 
mount version the output is allowed to charge 
back to its original Voy level. 


Output Glitching During Multiple 
Switching 

In some cases the effects of ground bounce 
can be minimized if properly taken into con- 
sideration during the design and layout of the 
integrated circuit. Note in Figure 7 the glitch 
that was present on the output of the 'F11, a 
triple 3-input AND gate, during an early transi- 
tion of the other two outputs. A newer version 
of the 'F11 is shown in Figure 8. Note that the 
glitch has been greatly minimized. 


Circuit Oscillations 

A fourth area of concern is the possibility of 
circuit oscillations during slow input transi- 
tions through threshold. This would be of 
importance if the delay through the part is on 
the order of the natural period of oscillations 
of the ground inductance and the load capac- 
itance. 


During testing, a particular problem has been 
seen when the inputs are driven by a power 
supply by way of a cable. Because there is a 
delay through the cable, it takes time for the 
power supply to sense a change in the 
impedance at the input near threshold. This 
delay sets up oscillations between the power 
supply and the input of the part when the 
input is held near threshold. 


Inductance Measurements And 


Verification 

To verify that lead inductance caused these 
problems, the lead inductance was measured 
and circuit simulations done to show circuit 
behavior. Measurement of lead inductance 
was accomplished using an HP S-parameter 
test set. These measured values of lead 
inductance were used in a circuit simulation 
program. The results of the simulation show 
voltage and current wave forms similar to the 
measured waveforms. 
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Figure 8 


Derivation of the S-parameter 
Method 


The general form for voltage and current 
along a transmission line is: 


V(z) = Vt e"¥ + Vev? 
(z) = Ite ¥%-lels 


Where V*, V-, I*, I” are constants, usually 
complex, determined by the boundary condi- 
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tions, z is the distance from the load and 
gamma (-¥) is a complex term involving a real 
or loss term and an imaginary or phase shift 
term. 

y=atjp 

y =m 1/2(RVC/L + GVL/C) + jwV LC. 


Considering the lossless case where R =0 
and G = 0, y = j6 and only results in a phase 
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shift. The equations for voltage and current 
then becorne, 


Viz) = Vt e182 + y elb2 

I(z) = 1 e712 _ | elf 
To find Z; set z=QO. (See Figure 9). 

Zy = Vi/iy = (V+ V)/(I* = 17) 
since, |* = V*/Zp and, 

I" = V7/Zp, 

Z1 =(V* + V-)/(V"/Z9 - V*/Zo), or, 
1+ vwyVvt 
Vn 
V-/V* is called the reflection coefficient and 
is usually complex, 

r=V/v". 


The impedance at the load then becomes, 


On the S-parameter test set, the magnitude 
of the reflection coefficient, | I" |, is measured 
in dB at a particular angle, 


For an inductor, 


= + F 
Z21,=Z =R+jool , 
1-T 
usually R ~ O and L can be solved for 
directly. 


{ 

\ 
z=0 
TC04020S 


Figure 9 
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24-pin skinny 
12 to 24 


Example 

A 16-pin package measuring from pin 8 to 16 
has a reflection coefficient [gg =-0.5 2 
162°, Zy of the system is 5092 and the 
measurement frequency is 50MHz. 


Pap =~-0.5 £ 162° 


Veal = 0.944 1 162° = -0.898 + j0.292 
,0.102+ j0.292 


1.898-j0.292 
_ 0.309 .70.7° 


1.920 4 -8.74° 


= 8.05 1 79° 
Z1 = 1.475+j7.914 


L = 7.914/(21*50MHz) = 25.19nH. 


Alternately, using the approximation R = 0, so 
|Z4 | = OL: 


8.05 
= Seo 25.62nH 
2m* 50MHz 


REFLECTION COEFFICIENT 


-0.50 £ 162°C 
-0.32 £ 172°C 


-0.56 £ 157°C 
-0.29 £ 187°C 


~0.47 £ 160°C 
-0.34 £ 170°C 


INDUCTANCE 


25.62nH 
11.51nH 


32.78nH 
18.33nH 


28.39NH 
14.27nH 


Three packages were used to measure lead 
inductance, a 16-pin CERDIP, a 24-pin CER- 
DIP and a 24-pin skinny CERDIP. Vcc and 
ground were double bonded to an 80 X 80 
mil blank die. Table 1 shows the results of the 
measurements. 


These values are the total inductance Vcc to 
ground. Each lead inductance would be about 
one haif these members. 


Simulation of Measured Values 
Both ground and Vcc bounce for the 'F240 
were simulated using the inductive values 
measured. The results were similar to the 
measured data of the 'F240, Figures 3 and 4. 
The simulation of the 'F240 is shown in 
Figure 10. This shows the pad Vcc, the pad 
ground (Vg) and the inputs (Vix) and outputs 
(Vout) when all 8 buffers are switched simul- 
taneously. 
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SUMMARY 

A major contributor to noise in high-speed 
circuits is package lead inductance. Integrat- 
ed circuits are packaged with lead frame 
traces and bonding wire. These leads act as 
inductors. Voltage generated across these 
leads follow the law: 


This represents noise to an integrated circuit 
chip and can cause performance degrada- 
tion. The faster the switching rates become, 
the more lead inductance can affect circuit 
performance. 


As circuits become faster, more care should 
be taken in packaging and chip iayout. In 
some cases like the 'F11, a better layout can 
help remove potential problems but in most 
cases like the 'F240, the noise is strictly a 
function of the package. Care should be 
taken in integrated circuit packages to mini- 
mize lead lengths. Side mount Vcc and 
ground pins, smaller packages such as the 
surface mounted SO, and high levels of board 
integration are a few possibilities which would 
help minimize lead lengths. 


cetera ee tenner meer ntenaentn re tebe nnn nae baninneen tent temter e  ynenertmetereenrna t/renennete 
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Figure 10 
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INTRODUCTION 

Thermal characteristics of integrated cir- 
cuit (IC) packages have always been a 
major consideration to both producers 
and users of electronics products. This 
is because an increase in junction tem- 
perature (Tj) can have an adverse effect 
on the long term operating life of an IC. 
As will be shown in this paper, the 
advantages realized by miniaturization 
can often have trade-offs in terms of 
increased junction temperatures. Some 
of the VARIABLES affecting Ty are 
controlied by the PRODUCER of the 
IC, while others are controlled by the 
USER and the ENVIRONMENT in 
which the device is used. 


ULL) 
trim 


SO LEADFRAME 


ud 
CLAD 


DIP LEADFRAME 
©D08770S 


a. SO-14 Leadframe Compared 
to a 14-Pin DIP Leadframe 
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Thermal Considerations For 
Surface Mounted Devices 


Application Note 


With the increased use of Surface Mount 
Device (SMD) technology, management 
of thermal characteristics remains a val- 
id concern because not only are the 
SMD packages much smaller, but the 
thermal energy is concentrated more 
densely on the printed wiring board 
(PWB). For these reasons, the designer 
and manufacturer of surface mount as- 
semblies (SMAs) must be more aware of 
all the variabies affecting Ty. 


POWER DISSIPATION 

Power dissipation (Pp), varies from one 
device to another and can be obtained 
by multiplying Vcc Max by typical Icc. 
Since Icc decreases with an increase in 


DIP LEADFRAME 


temperature, maximum lIcc values are 
not used. 


THERMAL RESISTANCE 

The ability of the package to conduct 
this heat from the chip to the environ- 
ment is expressed in terms of thermal 
resistance. The term normally used is 
Theta JA (Oja). 854 is often separated 
into two components: thermal resistance 
from the junction to case, and the ther- 
mal resistance from the case to ambient. 
Oj, represents the total resistance to 
heat flow from the chip to ambient and is 
expressed as follows: 


Bjc + Ica = Ayn 


PLCC LEADFRAME 


CD08781S 


b. PLCC-68 Leadframe Compared 
to a 64-Pin DIP Leadframe 


Figure 1 
7-55 


Signetics 


Thermal Considerations For 
Surface Mounted Devices 


JUNCTION TEMPERATURE (Ty) 
Junction temperature (Ty) is the temperature 
of a powered IC measured by Signetics at the 
substrate diode. When the chip is powered, 
the heat generated causes the Ty to rise 
above the ambient temperature (Ta). Ty is 
calculated by multiplying the power dissipa- 
tion of the Gevice vy ine thermai resistance of 
the package and adding the ambient temper- 
ature to the result. 


Ty = (Pp X 95a) + Ta 


FACTORS AFFECTING Oy, 

There are several factors which affect the 
thermal resistance of any IC package. Effec- 
tive thermal management demands a sound 
understanding of all these variables. Package 
variables include the leadframe design and 
materials, the plastic used to encapsulate the 
device, and to a lesser extent other variables 
such as the die size and die attach methods. 
Other factors that have a significant impact 
on the 0), include the substrate upon which 
the IC is mounted, the density of the layout, 
the air-gap between the package and the 
substrate, the number and length of traces on 
the board, the use of thermally conductive 
epoxies, and external cooling methods. 


PACKAGE CONSIDERATIONS 
Studies with dual-in-line plastic (DIP) pack- 
ages over the years have shown the value of 
proper leadframe design in achieving mini- 
mum thermal resistance. SMD leadframes 
are smaller than their DIP counterparts (see 
Figures 1a and 1b). Because the same die is 
used in each of the packages, the die-pad, or 
flag, must be at least as large in the SO as in 
the DIP. 


While the size and shape of the leads have a 
measurable effect on 0j;,, the design factors 
that have the most significant effect are the 
die-pad size and the tie-bar size. With design 
constraints caused by both miniaturization 
and the need to assemble packages in an 
automated environment, the internal design 
of an SMD is much different than in a DIP. 
However, the design is one that strikes a 
balance between the need to miniaturize, the 
need to automate the assembly of the pack- 
age, and the need to obtain optimum thermal 
characteristics. 


LEAD FRAME MATERIAL is one of the more 
important factors in thermal management. 
For years the DIP leadframes were construct- 
ed out of Alloy-42. These leadframes met the 
producers’ and users' specifications in quality 
and reliability. However three to five years 
ago, the leadframe material of DIPS was 
changed from Alloy-42 to Copper (CLF) in 
order to provide reduced 6), and extend the 
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reliable temperature-operating range. While 
this change has already taken place for the 
DIP, it is still taking place for the SO package. 
Signetics began making 14-pin SO packages 
with CLF in April 1984 and completed conver- 
sion to CLF for all SO packages by 1985. As 
is shown in Figures 10 through 14, the 
change to CLF is producing dramatic resuiis 
in the 8), of SO packages. All PLCCs are 
assembled with copper leadframes. 


The MOLDING COMPOUND is another factor 
in thermal management. The compound used 
by Signetics and Philips is the same high 
purity epoxy used in DIP packages (at pres- 
ent, HC-10, Type Il). This reduces corrosion 
caused by impurities and moisture. 


OTHER FACTORS often considered are the 
die size, die attach methods, and wire bond- 
ing. Tests have shown that die size has a 
minor effect on Osa (see Figures 10 through 
14). 


While there is a difference between the 
thermal resistance of the silver-filled adhesive 
used for die attach and a gold silicon eutectic 
die attach, the thickness of this layer (1-2 
mils) is so small as to make the difference 
insignificant. 


Gold wire bonding in the range of 1.0 to 1.3 
mils does not provide a significant thermal 
path in any package. 


In summary, the SMD leadframe is much 
smaller then in a DIP and, out of necessity, is 
designed differently; however, the SMD pack- 
age offers an adequate 0), for all moderate 
power devices. Further, the change to CLF 
will reduce the 6), even more, lowering the Ty 
and providing an even greater margin of 
reliability. 


SIGNETICS' THERMAL RESIS- 
TANCE MEASUREMENTS — SMD 
PACKAGES 


The graphs illustrated in this application note 
show the thermal resistance of Signetics' 
SMD devices. These graphs give the relation- 
ship between 6), (junction-to-ambient) or Ojc 
(junction-to-case) and the device die size. 
Data is also provided showing the difference 
between still air (natural convection cooling) 
and air flow (forced cooling) ambients. All 6), 
tests were run with the SMD device soldered 
to test boards (See the Test Ambient section 
for details). It is important to recognize that 
the test board is an essential part of the test 
environment and that boards of different 
sizes, trace layouts or compositions may give 
different results from this data. Each SMD 
user should compare their system to the 
Signetics test system and determine if the 
data is appropriate or needs adjustment for 
their application. 
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Test Method 

Signetics uses what is commonly called the 
TSP (temperature sensitive parameter) meth- 
od. This method meets MIL-STD 883C, Meth- 
od 1012.1. The basic idea of this method is to 
use the forward voltage drop of a calibrated 
diode to measure the change in junction 
temperature due to a known power dissipa- 
tion. The thermal resistance can be calculat- 
ed using the following equation: 


Test Procedure 


TSP Calibration 

The TSP diode is calibrated using a constant 
temperature oil bath and constant current 
power supply. The calibration temperatures 
used are typically 25°C and 75°C and are 
measured to an accuracy of +0.1°C. The 
calibration current must be kept low to avoid 
significant junction heating, data given in this 
report used constant currents of either 1.0mA 
or 3.0mA. The temperature coefficient (K- 
Factor) is calculated using the following equa- 
tion: 


To-T; 
cad arena Paes lp = Constant 
Veo - V1 
Where: K = Temperature Coefficient (°C/mV) 


Ta =Higher Test Temperature (°C) 

T, =Lower Test Temperature (°C) 

Veo = Forward Voltage at Ir and To 

Ve1= Forward Voltage at Ir and T; 

I- = Constant Forward Measurement 
Current 

(See Figure 2) 


Thermal Resistance Measurement 

The thermal resistance is measured by apply- 
ing a sequence of constant current and 
constant voltage pulses to the device under 
test. The constant current pulse (Same cur- 
rent at which the TSP was calibrated) is used 
to measure the forward voltage of the TSP. 
The constant voltage pulse is used to heat 
the part. The measurement pulse is very short 


SLOPE =1/K 
V_ (VOLTS) 


Ty (°C) 


OP02350S 


Figure 2. Forward Voltage — Junction 
Temperature Characteristics of a 
Semiconductor Junction Operating at 
a Constant Current. The K Factor is 
the Reciprocal of the Slope 
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(less than 1% of cycle) compared to the 
heating pulse (greater than 99% of cycle) to 
minimize junction cooling during measure- 
ment. This cycle starts at ambient tempera- 
ture and continues until steady-state condi- 
tions are reached. The thermal resistance 
can then be calculated using the following 
equation: 


K (Vea - Ves) 
Pp Vu X< Iq 


Where: Vea = Forward Voltage of TSP at Am- 
bient Temperature (mV) 
Ves = Forward Voltage of TSP at 
Steady-State Temperature (mV) 
Vu =Heating Voltage (V) 
ly = Heating Current (A) 


Test Ambient 


Oya Tests 
All 0j test data collected in this application 
note was obtained with the SMD devices 
soldered to either Philips SO Thermal Resis- 
tance Test Boards or Signetics PLCC Ther- 
mal Resistance Test Boards with the follow- 
ing parameters: 
Board size - SO Small: 

1.12” X 0.75” 0.059” 
- SO Large: 

1.58” XK 0.75” 0.059” 
- PLCC: 

2.24" X 2.24" X 0.062” 


Board Material 


Glass epoxy, FR-4 type 
with 1 0z. sq.ft. copper sol- 
der coated 


Board Trace Configuration - See Figure 3. 


SO devices are set at 8-9 mil stand-off and 
SO boards use one connection pin per device 
lead. PLCC boards generally use 2-4 con- 
nection pins regardless of device lead count. 
Figure 5 shows a cross-section of an SO part 
soldered to test board and Figure 4 shows 
typical board/device assemblies ready for Aj 
Test. 


The still air tests were run in a box having a 
volume of 1 cubic foot of air at room tempera- 
ture. The air flow tests were run in a 4” X 4” 
cross-section by 26” long wind tunnel with air 
at room temperature. All devices were 
soldered on test boards and held in a horizon- 
tal test position. The test boards were held in 
a Textool ZIF socket with 0.16” stand-off. 
Figure 6 shows the air flow test setup. 


Ojc Tests 

The @jc test is run by holding the test device 
against an "'infinite'’ heat sink (water cooled 
block approximately 4” x 7” 0.75”) to give 
a Oca (case-to-ambient) approaching zero. 
The copper heat sink is held at a constant 
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Figure 3. Board Trace Configuration for Thermal Resistance Test Boards 
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Figure 4. Device/Board Assemblies 


temperature (~20°C) and monitored with a 
thermocouple (0.040” diameter sheath, 
grounded junction type K) mounted flush with 
heat sink surface and centered below die in 
the test device. Figure 7 shows the 0jc test 
mounting for a PLCC device. 


SO devices are mounted with the bottom of 
the package held against the heat sink. This 
is achieved by bending the device leads 
straight out from the package body. Two 
small wires are soldered to the appropriate 
leads for tester connection. Thermal grease 
is used between the test device and heat sink 
to assure good thermal coupling. 


PLCC devices are mounted with the top of 
the package held against the heat sink. A 
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Figure 5. Cross-Section of Test Device 
Soidered to Test Board 


small spacer is used between the hold-down 
mechanism and PLCC bottom pedestal. 
Small hook up wires and thermal grease are 
used as with the SO setup. Figure 7 shows 
the PLCC mounting. 
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SO DEVICES 
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SO Devices 


DATA PRESENTATION 

The data presented in this application note 
was run at constant power dissipation for 
each package type. The power dissipation 
used is given under Test Conditions for each 
graph. Higher or jower power dissipation will 
have a slight effect on thermal resistance. 
The general trend of thermal resistance de- 
creasing with increasing power is common to 
all packages. Figure 8 shows the average 
effect of power dissipation on SMD @j,. 


Thermal resistance can also be affected by 
slight variations in internal leadframe design 
such as pad size. Larger pads give slightly 
lower thermal resistance for the same size 
die. The data presented represents the typi- 
cal Signetics leadframe/die combinations 
with large die on large pads and small die on 
small pads. The effect of leadframe design is 
within the +1&% accuracy of these graphs. 


SO devices are currently available in both 
copper or alloy 42 leadframes; however, 
Signetics is converting to copper only. PLCC 
devices are only available using copper lead- 
frames. 


The average lowering effect of air flow on 
SMD @y, is shown in Figure 9. 


Thermal Calculations 
The approximate junction temperature can be 
calculated using the following equation: 


Ty = (Oya X Pp) + Ta 


Where: Ty = Junction Temperature (°C) 
6;4 = Thermal Resistance Junction- 
to-Ambient (°C/W) 
Pp = Power Dissipation at a Ty 
(Vcc X Ioc) (W) 
Ta = Temperature of Ambient (°C) 
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Figure 6. Air Fliow Test Setup 
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PLCC Devices 


Example: Determine approximate junction 
temperature of SOL-20 at 0.5W 
dissipation using 10,000 sq. mil die 
and copper leadframe in still air 
and 200 LFPM air flow ambients. 
Given Ta, = 30°C, 


1. Find Oj, for SOL-20 using 
10,000 sq. mil die and copper 
leadframe from typical 6), data 
—SOL-20 graph. 

Answer: 88°C/W @ 0.7W 


2. Determine 6), @ 0.5W using 
Average Effect of Power Dissi- 
pation on AMD @ja, Figure 8. 


Percent change in Power = 


0.5W —- 0.7W 
0.7W 


xX 100 = -28.6% 


EFFECTIVE RANGE 
SO: 0.3 to 1.0W - 
PLCC: 0.5 to 2.0W 


PERCENT CHANGE IN 05, 


—60-40-20 0 20 40 60 80 100 120 140 
PERCENT CHANGE IN POWER 
OP02370S 


Figure 8. Average Effect of Power 
Dissipation on SMD Oy, 
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Figure 7. 0jc Test Setup 


With PLCC Device 


From Figure 8: 

28.6% change in power gives 
3.5% increase in Oa 
Answer: 

88°C/W + (88 X 0.035) = 
91°C/W @ 0.5W 


. Determine 0j4 @ 0.5W in 200 


LFPM air flow from Average 
Effect of Air Flow on SMD @ja, 
Figure 9. 

From Figure 9: 

200 LFPM air flow gives 14% 
decrease in Oj, 

Answer: 

91°C/W - (91 X 0.14) 

= 78°C/W 


. Calculate approximate junction 


temperature 

Answer: 

Ty (still air) = (91°C/W 
X 0.5W) + 30 = 76°C 

Ty (200 LFPM) = (78°C/W 
X 0.5W) + 30 = 69°C 


TEST A Rn A 


S| TEST AMBIENT: MOVI 


PERCENT CHANGE IN 05, 


Q\_ TEST FIXTURE: STD PoBEOR PLCC, 


45 
0 100 200 300 400 500 600 700 800 900 1000 
AIR FLOW (LFPM) 
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Figure 9. Average Effect of Air Flow 


on SMD 6), 
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TYPICAL SMD THERMAL (05) 


Typical 6,, Data SO-8! 


ALLOY 42 LEADFRAME 


COPPER LEADFRAME 


8s, (°C/W) 


0 12 3 4 5 6 7 8 9 10 


DIE SIZE (SQ MILS x 1000) 
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Typical 6,, Data SOL-162 


8 


By, (°CIW) 
g 


100 


8 


0 5 10 15 20 25 30 
DIE SIZE (SQ MILS x 1000) 
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Typical Oya Data SOL-283 


Oy, (CCIW) 


10 15 20 25 30 35 40 45 50 
DIE SIZE (SQ MILS x 1000) 


OP02441S 
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OFPN24008 


| ALLOY 42 LEADFRAME | 
rn —f | 400 | peor 42LEADFRAME | 
| COPPER LEADFRAME — COPPER LEADFRAME 
| | ; 59 }--—— amen ride 
. [~ 
| in 
0 “ r?) eee Mee cere: SE) 
0 5 10 15 20 25 30 0 5 10 % 20 25 30 
DIE SIZE (SQ MILS x 1000) DIE SIZE (SQ MILS x 1000) 
OF02421S OP0243 1S. 


NOTES: 

1. TEST CONDITIONS: 

Test ambient: Still air 
Power dissipation: 0.5W 

Test fixture: Philips PCB 


(1.12" 
Accuracy: +15% 


2. TEST CONDITIONS: 


x 0.75" X 0.059") 


Test ambient: Still. air 
Power dissipation: 0.5W 
Test fixture: Philips PCB 
(1.58"' X 0.75" * 0.059"') 
Accuracy: t15% 


3. TEST CONDITIONS: 


Test ambient: Still. air 
Power dissipation: 0.7W 
Test fixture: Philips PCB 
(1.58"' X 0.75" K 0.059"') 
Accuracy: 415% 
Figure 10 
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TYPICAL SMD THERMAL (04a) 


Typical 6,, Data PLCC-20' 


Oy, CCIW) 
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NOTE 

1. TEST CONDITIONS: 
Test ambient: Still air 
Power dissipation: 0.75W 


Test fixture: Signetics PCB 
(2.24" X 2.24" K 0.062") 


Accuracy: 415% 
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2. TEST CONDITIONS: 
Test ambient: Still air 
Power dissipation: 1.0W 


Test fixture: Signetics PCB 
(2.24'' X 2.24" X 0.062") 
Accuracy: +15% 
Figure 11 
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3. TEST CONDITIONS: 
Test ambient: Still air 
Power dissipation: 1.5W 
Test fixture: Signetics PCB 
(2.24" X 2.24" X 0.062"') 


Accuracy: +15% 
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Typical 6, Data SOL-28 3 


NOTES: 
1. TEST CONDITIONS: 


Power dissipation: 0.5W 

Test fixture: "Infinite’’ heat sink 
Accuracy: + 15% 

2. TEST CONDITIONS: 

Power dissipation: 0.7W 


Test fixture: ‘Infinite’ heat sink 
Accuracy: +15% 


3. TEST CONDITIONS: 

Power dissipation: 1.0W 

Test fixture: “Infinite” heat sink 
Accuracy: 415% 


By (°CIW) 
PO 
am 
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Figure 12 
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TYPICAL SMD THERMAL (@jc) 
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NOTES: 

1. TEST CONDITIONS: 

Power dissipation: 0.75W 

Test fixture: Infinite’ heat sink 
Accuracy: +15% 


2. TEST CONDITIONS: 

Power dissipation: 1.0W 

Test fixture: Infinite’ heat sink 
Accuracy: t15% 


3. TEST CONDITIONS: 

Power dissipation: 2.0W 

Test fixture: "Infinite'’ heat sink 
Accuracy: +15% 


March 1986 


8j¢ (CTW) 


Typical 6), Data PLCC-282 
50 


0 
0 5 10 15 20 25 30 35 40 45 50 55 60 


DIE SIZE (SQ MILS x 1000) 
OP02590S 


Typical 63¢ Data PLCC-68° 


0 
0 10 20 30 40 50 60 70 80 90 100 


DIE SIZE (SQ MILS x 1000) 
OP02620S 


Figure 13 
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Effect of Device Stand-Off NOTES: 
1. TEST CONDITIONS: 
Package type: SOL-20 CLF 
Die size: 11,322 sq mils 
Test ambient: Still air 
Power dissipation: 0.75W 
Test fixture: Philips PCB 


(1.58" % 0.75" % 0.059") 


By, (°C/W) 


3°94 5 6 7 8 9 10 HH 12 13 14 15 
DEVICE STAND-OFF (MILS) 
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Effect of Board Size aoe eo reer 
2 ackage type: - 
on SO 64, Die size: 5,040 sq mils 
Test ambient: Still air 
Power dissipation: 0.6W 
Test fixture: 0.062” thick PCB with 


"No Traces'’ 0-9 MIL stand-off 
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3. TEST CONDITIONS: 


Effect of Trace Length on Package type: PLCC-28 CLF 
: 3 Die size: 10,445 sq mils 
28-Lead PLCC 6, Test ambient: Still air 
Power dissipation: 1.0W 
Test fixture: Signetics PCB 


(2.24” X 2.24” X 0.062”) 
race 27 MIL wide 1 oz SQ ft copper 
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Figure 14 
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SYSTEM CONSIDERATIONS 

With the increases in layout density resulting 
from surface mounting with much smaller 
packages, other factors become even more 
important. THE USER IS IN CONTROL OF 
THESE FACTORS. 


One of the most obvious factors is the 
substrate material on which the parts are 
mounted. Environmental constraints, cost 
considerations and other factors come into 
play when choosing a substrate. The choice 
is expanding rapidly, from the standard glass 
epoxy PWB materials and ceramic substrates 
to flexible circuits, injection molded plastics, 
and coated metals. Each of these has its own 
thermal characteristics which must be consid- 
ered when choosing a substrate material. 


Studies have shown that the air gap between 
the bottom of the package and the substrate 
has an effect on ja. The larger the gap, the 
higher the @j,. Using thermally conductive 
epoxies in this gap can slightly reduce the 
Oya. 


It has long been recognized that external 
cooling can reduce the junction temperatures 
of devices by carrying heat away from both 
the devices and the board itself. Signetics 
has done several studies on the effects of 
external cooling on boards with SO pack- 
ages. The results are shown in Figures 15 
through 18. 


The designer should avoid close spacing of 
high power devices so that the heat load is 
spread over as large an area as possible. 
Locate components with a higher junction 
temperature in the cooler locations on the 
PCBs. 


The number and size of traces on a PWB can 
affect 8), since these metal lines can act as 
radiators, carrying heat away from the pack- 
age and radiating it to the ambient. Although 
the chips themselves use the same amount 
of energy in either a DIP or an SO package, 
the increased density of a Surface Mounted 
Assembly concentrates the thermal energy 
into a smaller area. 


It is evident that nothing is free in PWB layout. 
More heat concentrated into a smaller area 
makes it incumbent on the system designer 
to provide for the removal of thermal! energy 
from his system. 


Large conductor traces on the PCB conduct 
heat away from the package faster than small 
traces. Thermal vias from the mounting sur- 
face of the PCB to a large area ground plane 
in the PCB reduces the heat buildup at the 
package. 


In addition to the package's thermal consider- 
ations, thermal management requires one to 
at least be aware of potential problems 
caused by mismatch in thermal expansion. 
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DIE SIZE (SQ MILS x 1000) 


Figure 15. Results of Air Flow on 0jq 
on SO-14 With Copper Leadframe 


DIE SIZE (SQ MILS x 1000) 


Figure 17. Results of Air Flow on 65, 
on SO-16 With Copper Leadframe 


The very nature of the SMD assembly, where 
the devices are soldered directly onto the 
surface, not through it, results in a very rigid 
structure. If the substrate material exhibits a 
different thermal coefficient of expansion 
(TCE) than the IC package, stresses can be 
setup in the solder joints when they are 
subjected to temperature cycling (and during 
the soldering process itself) that may ulti- 
mately result in failure. 


Because some of the boards assembled will 
require the use of Leadiless Ceramic Chip 
Carriers (LCCCs), TCE must be understood. 
As will be seen below, TCE is less of a 
problem with the commercial SMD packages 
with leads. 


Take the example of a leadless ceramic chip 
carrier with a TCE of about 6 x 10-°/K 
soldered to a conventional glass-epoxy lami- 
nate with a TCE in the region of 16 x 107°/K. 
This thermal expansion mismatch has been 
shown to fracture the solder joints during 
thermal cycling. Substrate materials with 
matched TCEs should be evaluated for these 
SMD assemblies to avoid problems caused 
by thermal expansion mismatch. 
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Figure 16. Results of Air Flow on Oja 
on SOL-16 With Copper Leadframe 


9 12 15 18 21 24 27 30 
DIE SIZE (SQ MiILS x 1000) 


Figure 18. Results of Air Flow on Oj, 
on SOL-20 With Copper Leadframe 


The stress level associated with thermal ex- 
pansion and contraction of small SMDs such 
as capacitors and resistors, where the actual 
change in length is small, are normally rather 
low. However, as component sizes increase, 
stresses can increase substantially. 


Thermal expansion mismatch is unlikely to 
cause too many problems in systems operat- 
ing in benign environments; but, in harsher 
conditions, such as thermal cycling in military 
or avionic applications, the mechanical 
stresses setup in solder joints due to the 
different TCEs of the substrate and the com- 
ponent are likely to cause failure. 


The basic problem is outlined in Figure 19. 
The leadless SMD is soldered to the sub- 
strate as shown, resulting in a very rigid 
structure. If the substrate material exhibits a 
different TCE from that of the SMD material, 
the amount of expansion for each will differ 
for any given increase in temperature. The 
soldered joint will have to accommodate this 
difference, and failure can ultimately result. 
The larger the component size, the higher the 
stress levels so that this phenomenon is at its 
most critical in applications requiring large 
LCCCs with high pin-counts. 
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TCE OF SMD =6 x 107 4%/K 


SUBSTRATE 


TCE OF SUBSTRATE =16 x 10 ~4%/K 


AFO3310S 


Figure 19. The Basic Problem of 
Thermal Expansion Mismatch Is That 
the Substrate and Component May 
Each Have Different Thermal 


Coefficients of Expansion. 
NOTE: Data provided by N.V. Philips 


To address this problem, three basic solu- 
tions are emerging. First, the use of leadless 
ceramic chip carriers can sometimes be 
avoided by using leaded devices; the leads 
can flex and absorb the stress. Second, when 
this solution is not feasible, the stresses can 
be taken up by inserting a compliant elasto- 
meric layer between the ceramic package 
and the epoxy glass substrate. Third, TCE 
values of component and substrate can be 
matched. 


USING LEADED DEVICES 
(SO, SOL & PLCC) 


The current evolution in commercial electron- 
ics includes the adoption of the commercial 
SMD packages, i.e. SO with gull-wing leads or 
the PLCC with rolled-under J-leads, rely on 
the compliance of the leads themselves to 
avoid any serious problems of thermal expan- 
sion mismatch. At elevated temperatures, the 
leads flex slightly and absorb most of the 
mechanical stress resulting from the thermal 
expansion differentials. 


Similarly, leaded holders can be used with 
LCCCs to attach them to the substrate and 
thus absorb the stress. 


Unfortunately, using a lead does not always 
ensure sufficient compliancy. The material 
from which the lead is made, and the way it is 
formed and soldered can adversely affect it. 
For example, improper soldering techniques, 
which cause excess solder to over-fill the 
bend of the gull-wing lead of an SO can 
significantly reduce the lead's compliancy. 


COMPLIANT LAYER 

This approach introduces a compliant layer 
onto the interface surface of the substrate to 
absorb some of the stresses. A 50um thick 
elastomeric layer is bonded to the laminate. 
To make contacts, carbon or metalic powders 
are introduced to form conductive stripes in 
the nonconductive elastomer material. Unfor- 
tunately, substrates using this technique are 
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substantially more expensive than standard 
uncoated boards. 


Another solution is to increase the complian- 
cy of the solder joint. This is done by increas- 
ing the stand-off height between the under- 
side of the component and the substrate. To 
do this, a solder paste containing lead or 
ceramic spheres which do not melt when the 
surrounding solder reflows, thus keeping the 
component above the substrate can be used. 


MATCHING TCE 

There are two ways to approach this solution. 
The TCE of the substrate laminate material 
can be matched to that of the LCCC either by 
replacing the glass fibers with fibers exhibiting 
a lower TCE (composites such as epoxy- 
Kevlar ® or polyimide-Keviar and polyimide- 
quartz), or by using low TCE metals (such as 
Invar®, Kovar, or molybdenum). 


This latter approach involves bonding a glass- 
polyimide or a glass-epoxy multilayer to the 
low TCE restraining core material. Typical of 
such materials are copper-Invar-copper, Al- 
loy-42, copper-molybdenum-copper, and cop- 
per-graphite. These restraining-core con- 
structions usually require that the laminate be 
bonded to both sides to form a balanced 
structure so that they will not warp or twist. 


This inevitably means an increase in weight, 
which has always been a negative factor in 
this approach. However, the SMD substrate 
can be smaller and the components more 
densely packed in many cases overcoming 
the weight disadvantages. On the positive 
side, the material's high thermal conductivity 
helps to keep the components cool. More- 
over, copper-clad-Invar lends itself readily to 
moisture-proof multilayering for the creation 
of ground and power planes and for providing 
good inherent EMI/RFI shielding. 


Kevlar is lighter and widely used for sub- 
strates in military applications; but, it suffers 
from a serious drawback which, although 
overcome to a certain extent by careful atten- 
tion to detail, can cause problems. The mate- 
rial, when laminated, can absorb moisture 
and chemical processing fluids around the 
edges. Thermal conductivity, machinability 
and cost are not as attractive as for copper- 
clad Invar. 


For the majority of commercial substrates 
however, where the use of ceramic chip 
carriers in any quantity is the exception rather 
than the rule, and when adequate cooling is 
available, the mismatch of TCEs poses little 
or no problem. For these substrates tradition- 
al FR-4 glass-epoxy and phenolic-paper will 
no doubt remain the most widely used mate- 
rials. 
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Although FR-4 epoxy-glass has been the 
traditional material for plated-through profes- 
sional substrates, it is phenolic-paper lami- 
nate (FR-2) which finds the widest use in 
consumer electronics. While it is the cheap- 
est material, it unfortunately has the lowest 
dimensional stability, rendering it unsuitable 
for the mounting of LCCCs. 


SUBSTRATE TYPES 

FR-4 glass-epoxy substrates are the most 
commonly used for commercial electronic 
circuits. They have the advantage of being 
cheap, machinable, and lightweight. Sub- 
strate size is not limited. On the negative side, 
they have poor thermal conductivity and a 
high TCE, between 13 and 17 X 107°/K. This 
means they are a poor match to ceramic. 


Glass polyimide substrates have a_ similar 
TCE range to glass-epoxy boards, but better 
thermal conductivity. They are, however, 
three to four times more expensive. 


Polyimide Kevlar substrates have the advan- 
tage of being lightweight and not restricted in 
size. Conventional substrate processing 
methods can be used and its TCE (between 4 
and 8), matches that of ceramic. Its disadvan- 
tages are that it is expensive, difficult to drill 
and is prone to resin microcracking and water 
absorption. 


Polyimide quartz substrates have a TCE be- 
tween 6 and 12 making them a good match 
for LCCCs. They can be processed using 
conventional techniques, although driiling 
vias can be difficult. They have good dielec- 
tric properties and compare favorably with 
FR-4 for substrate size and weight. 


Alumina (ceramic) substrates are used exten- 
sively for high-reliability military applications 
and thick-film hybrids. The weight, cost, limit- 
ed substrate size and inherent brittleness of 
alumina means that its use as a substrate 
material is limited to applications where these 
disadvantages are outweighed by the advan- 
tage of good thermal conductivity and a TCE 
that exactly matches that of LCCCs. A further 
limitation is that they require Thick-film 
screening processing. 


Copper-clad Invar substrates are the leading 
contenders for TCE control at present. It can 
be tailored to provide a selected TCE by 
varying the copper-to-Invar ratio. Figure 20 
shows the construction of a typical multilayer 
substrate employing two cores providing the 
power and ground planes. Plated-through 
holes provide an integral board-to-board in- 
terconnection. The low TCE of the core 
dominates the TCE of the overall substrate, 
making it possible to mount LCCCs with 
confidence. 
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Because the TCE of copper is high, and that function of copper thickness, and shows the 46% thickness of copper. When this material 
of Invar is low, the overall TCE of the sub- TCE range of each of several other materials is used as a thermal mounting plane, it also 
strate can be adjusted by varying the thick- to which the clad material can be matched. acts as a heatsink. 

ness of the copper layers. Figure 21 plots the For example, if the TCE of Alumina is to be 

TCE range of the copper-clad Invar as a matched, then the core should have about 


| COPPER CLAD INVAR | 


GROUND PLANE \ PLATED-THROUGH HOLES | 


COPPER CLAD INVAR ' COPPER TRACES 
POWER PLANE 


AF03320S 


Figure 20. Section Through a Typical Multilayer Substrate Incorporating Copper-clad Invar Ground and 
Power Planes, Interconnected Via Plated-though Holes. 


NOTE: Data provided by N.V. Philips 
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Figure 21. The TCE Range of Copper-clad Invar as a Function of Copper Thickness. 
NOTE: Data provided by N.V. Philips 
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Table 1. Substrate Material Properties 


NOTES: 


D 
Copper-clad Invar 6.4 (typical) 165 (lateral) 
16 (transverse) 
1 


Compliant layer See Notes 0.15-0.3 
Substrate 


Compliant layer conforms to TCE of the LCCC and to base substrate material. 


Data provided by N.V. Philips 


KEVLAR® is a registered trademark of DU PONT. 


INVAR® is a registered trademark of TEXAS INSTRUMENTS. 


CONCLUSION 

Thermal management remains a major con- 
cern of producers and users of ICs. The 
advent of SMD technology has made a thor- 
ough understanding of the thermal character- 
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istics of both the devices and the systems 
they are used in mandatory. The SMD pack- 
age, being smaller, does have a higher 6), 
than its standard DIP counterpart .. . even 
with Copper Lead Frames. That is the major 
trade-off one accepts for package miniatur- 
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ization. However, consideration of all the 
variables affecting IC junction temperatures 
will allow the user to take maximum advan- 
tage of the benefits derived from use of this 
technology. 
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INTRODUCTION 

Economic survival is driving the electronics 
industry to use cheaper, faster, more reliable 
and more dense systems and components. 
Assembly technologies, such as SMD (Sur- 
face Mounted Device) technology, developed 
and used in hybrids and for military electron- 
ics for over two decades, is being adapted to 
commercial electronics as part of this evolu- 
tion. With SMD technology, components are 
soldered directly to a metalized footprint on 
the surface of the board or substrate rather 
than being inserted through holes drilled in 
the board and then soldered. Because of this 
evolution, package styles specially designed 
to facilitate surface mounting are now in high 
demand. 


The reasons for the change to SMD technolo- 
gy vary from one customer to another; but the 
primary motivator is higher profits through 
lower manufacturing and material costs, or an 
improved product, or both. 


_Improved Electrical 


Performance 

Because SMD packages are much smaller 
than their DIP counterparts, they have much 
less Capacitance and inductance, and provide 
improved AC performance, especially in high- 
speed environments. They help to minimize 
problems associated with ground bounce and 
multiple output switching found with standard 
DIP packages. The SO package is especially 
suitable for high-speed families such as FAST 
and High-Speed CMOS where package in- 
ductance can induce or compound problems 
not normally found in slower technologies. 


Ease Of Automation 

SMD pick-and-place machines offer higher 
yields, faster cycle rates (3 — 10x faster), and 
much higher throughput volumes than auto- 
matic insertion machines for DIP packages. 


Greatly Increased Densities 
Greatly increased densities can be achieved 
through surface mounting. The packages 
themselves are much smaller (as much as 
70%) and can be placed much closer togeth- 
er. Furthermore, both sides of the board can 
be used with SMDs. 


Reduced Board Costs 

The number of layers, total size of the board 
and the number of plated through holes can 
be reduced, thus lowering the total cost of the 
board (many companies claim savings of 30 
to 50%). 
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Easier Board Rework 

In those instances where rework is neces- 
sary, it is much faster and cheaper with 
SMDs. 


improved Reliability 

Not only are the components proving to be at 
least as reliable as their DIP counterparts but, 
surface mounted assemblies show fewer fail- 
ures in stress tests than equivalent through 
hole assemblies. 


Lower Shipping, Storage And 
Handling Costs 


SMD components are up to 70% smaller and 
weigh up to 90% less than DIPs (up to 95% 
savings in storage area for Tape & Reel SMD 
components vs DIPs and up to 90% savings 
in component weight). Surface mount assem- 
blies offer additional savings in both weight 
and space, both of which can be linked to 
increased profits. 


SMD packages for integrated circuits fall into 
two categories: Swiss Outline also known as 
Small Outline (SO) and the Plastic Leaded 
Chip Carrier (PLCC). 


SO PACKAGE 

The SO package was developed by N.V. 
Philips Corp, originally for the Swiss watch 
industry. In the mid 1970s Signetics intro- 
duced linear ICs in SO packages to the US 
market (hybrid and telecommunications). As 
demand grew, other technologies such as 
FAST, Low Power Schottky, Schottky, TTL, 
CMOS, High-Speed CMOS (HC and HCT), 


Table 1 


ECL, ROMs, RAMs, PROMs, were made 
available in SO packages. 


The SO is a dual-in-line plastic package with 
leads spaced 0.050” apart and bent down 
and out in a Gull-Wing format. It comes in two 
widths: 0.150” SO, and 0.300” SOL (SO- 
Large) depending on the pin count. 


As ICs became more complex and the num- 
ber of pins grew, the standard dual-in-line 
packages grew longer and wider, presenting 
new electrical and mechanical problems. 
Some of these were resolved with the intro- 
duction of the ceramic leadless chip carrier 
(LCC). These were square, ceramic packages 
without leads which can be socketed or 
soldered directly to a substrate if the thermal 
coefficient of expansion of the chip carrier 
and the substrate are be matched. 


In 1980, the Plastic Leaded Chip Carrier 
(PLCC) was introduced as a cheaper alterna- 
tive to the LCC. However, this was at the 
same time that SMD was winning acceptance 
in commercial electronics and the PLCC was 
seen as an ideal SMD package for the higher 
pin count devices (those with more than 28 
leads). The PLCC is a square, plastic pack- 
age with leads on four sides, spaced down 
and under in a J-Bend configuration. It is 
available in the higher pin counts: 20, 28, 44, 
52, 68, 84 with even higher pin counts under 
development. 


The smallest square PLCC is the 20 pin 
package. There are many reasons for this; 
the primary one is that below 20 pins, the 
package would be as thick as it is square, 


x (rectangular) 
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Table 2. Maximum Thermal 
Resistance (0j,) Values For SMD 
Packages (°C/W) 
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resulting in a cube-like package which would 
be very difficult to handle in an automated 
environment. 


Logic and linear devices are available in SO 
while the more complex parts such as micro- 
processors, microcontrollers, complex periph- 
erals, large memory devices, and other higher 
pin count integrated circuits will be found in 
the PLCC. 


ASSEMBLY 

The assembly of these SMD packages is 
virtually the same as for the older DIP pack- 
ages using the same materials and most of 
the same equipment and assembly technolo- 
gies. 

The only differences in the process are the 
smaller lead frames, different lead bends 
(gull-wing for SO and J-Bend for the PLCC), 
and closer spacing resulting in a much 
smaller package for the same basic die. 


RELIABILITY 


Reliability studies of SMD components, con- 
ducted not only by Signetics and Philips, but 
many of our competitors and our customers 
have revealed that these packages are at 
least as reliable as the standard plastic DIP 
packages that have been used over the past 
20 years. In several cases, test results of the 
SMD packages have been better than their 
DIP counterparts. 


THERMAL CHARACTERISTICS 


Thermal characteristics of ICs have always 
been a major consideration to producers and 
users of electronics products because an 
increase in junction temperature (Ty) can 
have an adverse effect on the long term 
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operating life of an IC. The advantages real- 
ized by miniaturization have trade-offs in 
terms of increased junction temperatures. 
Some of the variables affecting T) are con- 
trolled by the producer of the IC, while others 
are controlled by the user and the environ- 
ment in which the device is used. 


With the increased use of SMD, thermal 
management remains a valid concern be- 
cause not only are the packages much 
smaller, but the thermal energy is concentrat- 
ed much more densely on the PCB. For these 
reasons users of SMD must be more aware of 
all the variables affecting Ty. 


Power Dissipation 

Power dissipation (Pp) varies from one device 

to another depending on technology and 

complexity. It can be obtained by multiplying 

Vocmax by the Icc Characterized at the maxi- 

mum ambient temperature expected (in the 

case of TTL, 70°C). 

@ Junction temperature (Ty) is the 
temperature of a powered IC measured 
at the substrate diode. When the device 
is powered, the heat generated causes 
the Ty to rise above the ambient 
temperature (Ta). 

@ All standard TTL, Schottky, Low Power 
Schottky, and FAST being built by 
Signetics use copper leadframes. 


®@ The ability of the package to conduct 
heat from the chip to the environment 
is expressed in terms of thermal 
resistance, normally called Theta JA 
(05a). Ga is the total resistance from 
the junction to ambient and is often 
separated into two components: @jc 
(junction to case) and Oca (case to 
ambient). 0a = 8j¢ + Oca Aja values for 
SMD packages are listed in Table 2. 


@ All measurements are in still air. 

@® Ta max is + 70°C. 

® loc Characterized at nominal Voc and 
+70°C ambient. 

@ Calculate power (P) by multiplying Vcc 
nominal X Ico at + 70°C. 
P=Ie 

® Calculate rise in (Ty) by multiplying 
Power by Oya. 
Ty =P xX Ayn 

@ Add Ty + Ta max. If result is greater 
than 120°C, then thermal mounting or 
some other way to reduce the Ty must 
be used. 


Factors Affecting Thermal 


Resistance 

In addition to possible loading and duty cycle 
factors in some technologies, there are sev- 
eral factors which affect 0), of any IC pack- 
age. Effective thermal management demands 
a sound understanding of all these variables. 
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Package variables include the leadframe de- 
sign, leadframe material, the plastic used to 
encapsulate the device, and to a lesser 
extent, other variables such as the die size 
and die attach methods. While the thermal 
conductivity of the wire can be calculated, it is 
too insignificant to be considered as a factor. 


Other factors that have a significant impact 
on the 8), include the substrate upon which 
the package is mounted, the density of the 
layout, the gap between the package and 
substrate, the number and length of traces on 
the surfaces of the board, the use of thermal- 
ly conductive epoxies, and any external cool- 
ing methods. 


STANDARDIZATION 

The SO package is an industry standard 
format. In June 1985, the JEDEC (Joint Elec- 
tronics Engineering Council) of the EIA (Elec- 
tronics Industries Association) issued a Solid 
State Product Outlines Standard for each of 
the SO formats: MS-012 AA-AC for the 
0.150” body width SO and Ms-013 AA-AE for 
the 0.300” body width SOL. In addition to the 
JEDEC Standard, de facto standardization 
has been achieved in the industry in that most 
of the major US and European IC manufactur- 
ers (more than 15 companies currently) use 
this standard. 


The PLCC is also a standardized format, with 
a JEDEC Registered Outline #MO-047 AA- 
AH. It also is multiple sourced with over 10 
US IC manufacturers using this standard. 


Points worth noting: ALL SO AND SOL 
PACKAGES HAVE 0.050” LEAD SPACING 
AND A GULL-WING LEAD BEND, WHILE 
ALL PLCC PACKAGES HAVE THE SAME 
LEAD SPACING AND A J-BEND LEAD 
BEND. 


TAPE AND REEL 

One revolutionary phenomenon in SMD is the 
development of Tape and Reel for the IC 
packages. Philips and several other compa- 
nies making automatic placement equipment 
recognized the need for a feed system which 
allows for positive indexing large volumes of 
components at high-speed in order to get 
maximum efficiency out of the new pick-and- 
place machines. Tubes are limited to a rela- 
tively small number of parts (dictated by tube 
length) and depend on gravity to feed compo- 
nents to the placement head. After several 
proposed tape formats, Philips, Signetics, 
many of the component and placement 
equipment manufacturers, and board manu- 
facturers convened under the auspices of EIA 
(Electronic Industries Association) and 
agreed on an industry standard specification 
for Tape and Reel for both SO and PLCC 
packages. The proposed EIA specification 
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RS 481A is being used by Signetics and 
Philips, both of whom have shipped compo- 
nents on Tape and Reel since late 1984. 


SUCCESS IN SURFACE 
MOUNTING BEGINS WITH THE 
DESIGNER 

In addition to the different package configura- 
tions, surface mounting is done on a much 
smaller scale. Instead of the plated through 
holes, metallized footprints must be etched 
onto the substrate surface. 


The designer will be using a more refined set 
of rules for layout of the surface mount PC 
board. Because the components can be 
spaced closer together with small contact 
spacing, a narrower conductor trace width is 
necessary. A common signal conductor can 
be 0.010” to 0.012” wide and 0.015” through 
0.030” is adequate for power and ground 
bussing. The suggested footprint contact 
area has a generous tolerance. For the SO 
1.C., a rectangular pattern is used on 0.050” 
spacing. The length of the pad is 0.050” to 
0.060” and the width can vary from 0.020” to 
0.035”. The 0.025” 0.050” footprint pattern 
will work well using the grid placement sys- 
tem favored by most designers. The 0.012” 
conductor width spaced at 0.025” provides a 
reasonable 0.013” air gap between traces. 
However, if conductor traces are routed be- 
tween contact pads, it will be necessary to 
neck down the trace width to 0.008” and still 
retain an equal airgap at each side. Because 
neck down traces require additional time in 
both hand taping or CAD/photo plot genera- 
tion of artmasters, some compromises may 
be justified. By reducing the contact pad size 
to 0.020” X 0.050”, it is possible to route a 
consistent 0.010” conductor trace width and 
still maintain the desired clearances. Howev- 
er, some PC board shops may not maintain 
the consistent quality necessary when using 
this fine line approach over the entire board. 
It is important to discuss limitation and premi- 


um cost penalties with your supplier before 
full commitment to the 0.010”, and smaller, 
trace widths. 


Another very important consideration to be 
taken into account is the thermal concentra- 
tion caused by miniaturization. The same die 
is being used in the SMD as in the DIP, thus 
the power dissipated is the same; however, 
the smaller packages are being placed much 
closer together, concentrating the thermal 


energy. The trade-offs between the increase ~ 
in density and the concentration of thermal . 


energy must be evaluated by the board man- 
ufacturer. 


These factors may influence the choice of 
PCB material, the number of layers, and the 
thickness of the PCB board. New methods to 
transfer heat from the package to the board 
and then away from the board should be 
considered by the designer. 


Other factors to be considered are the place- 
ment system, soldering method, post-assem- 
bly cleaning, inspection, test, and the avail- 
ability of parts in SMD packages. 


One of the first steps is to list all the devices 
needed and to determine which ones are 
available in SMD format. With the growth of 
popularity of SMD, the number of different 
functions offered by Signetics continues to 
grow rapidly. In addition to the SIGNETICS 
SMD POCKET GUIDE, there are several 
cross-reference lists available from design 
and assembly services. However, with the 
explosive growth of this market NONE OF 
THESE LISTS ARE NECESSARILY CUR- 
RENT. Please check with your local sales 
office because the parts availability lists are 
growing almost daily. 


When choosing the type of footprints to use, 
it is very important that the designer consid- 
ers the soldering method being used. 


Basically there are two types of soldering in 
use today: flow soldering (wave, drag, or hot 
solder dip) and reflow soldering (vapor phase, 
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infrared, thermal conduction through the 
PCB, and hot air). 


The SO package can be soldered using a 
flow soldering method. The devices must be 
attached to the PCB by means of an adhesive 
because the device side of the board will be 
facing down as it goes through the solder 
wave. The orientation of the part as it goes 
through the solder wave can play an impor- 
tant role in the elimination of bridges. Experi- 
ments should be conducted by the user to 
determine the best footprints for use in a 
particular soldering system. Some users feel 
that the narrower footprints help to reduce 
solder bridges. Others have been experiment- 
ing with rounded footprints to reduce bridging 
during wave soldering and claim to have had 
very good results. 


Reflow soldering has been done for many 
years in the hybrid industry. A solder paste or 


. solder cream is applied to the footprint prior 


to placement of the component. These 
pastes and creams contain tiny spheres of 
solder suspended in a carrier which contains 
the flux. As the substrate temperature is 
raised, the flux, solvents, and carriers are 
driven off and the solder liquifies. Various 
melting point pastes and creams are avail- 
able. As the liquid solder migrates to the 
metallized footprints, the surface tension is 
enough to move the leaded components. For 
SO packages, this can be an advantage 
because it acts as a self-positioning mecha- 
nism. However, it can be a problem for the 
smaller passive components if the solder 
paste isn't printed on evenly. If there is an 
uneven amount of solder paste on one end of 
one of these smaller devices, the surface 
tension can pull stronger on one side causing 
a ''tombstoning" effect, i.e., one end of the 
device is lifted straight up. 


Many variations of footprint patterns are pos- 
sible. The formula shown in Figure 1 is 
applicable for both reflow and wave solder 
processes. Many configurations are possible 


Figure 3. Planning - Layout And Component Placement 
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and should be tried on an experimental basis 
before commitment to a large production run. 
Both time and development costs can be 
conserved by utilizing design and process 
consultants specializing in surface mount 
technology. 


Figures 1 and 2 show some typical footprints 
used in reflow soldering. Note that the width 
of the footprint for the SO package varies 
from 0.025” to 0.035”. Most users tend to- 
wards the narrow footprint. Further, the 
length of these prints should be kept as short 
as possible to prevent the part from swim- 
ming or sliding back and forth on the footprint 
while still allowing a good meniscus. 


Another factor worth noting is that the foot- 
print for PLCC should not extend too far 
under the package as this could promote 
solder bridges under the package where they 
can not be seen during inspection. The foot- 
print for the PLCC should extend out further 
from the package than the lead itself to allow 
a good meniscus that will result in a strong, 
inspectable bond. 


Careful placement of related components will 
allow a more effective use of a much smaller 
surface area. The interconnections that can 
be made on the substrate surface result in 
the elimination of feedthrough holes. Reduc- 
tion of these holes and their associated pad 
areas further increase the density of the 
layout, and reduce total board cost as well. 
As indicated, the SO package has the same 
pinout on two parallel rows as found on the 
older DIP packages being replaced. Arrang- 
ing related ICs in blocks or functional clusters 
with their associated discreet components 
can also help to maximize the use of the 
available surface area. 


For several reasons, many users have ex- 
pressed their preference for SO format 
through 28 pins. The SO is much smaller and 
lighter than the PLCC. The SOL, although a 
bit longer than the PLCC, still occupies about 
the same board space. 


Further, when using several packages and 
connecting them together, a given number of 
SO and SOL packages would take much less 
space than the same number of PLCCs, 
simply because of the interconnect geogra- 
phy. (See Figure 3). 


Besides being smaller, the SO format is dual- 
in-line and has the same pinouts as those of a 
standard DIP (PLCC pinouts vary between 
devices as well as between manufacturers). 
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The SO format is easier to handle and is 
much easier to visually inspect. 


For devices over 28 pins, the PLCC is the 
package of choice, largely because it can 
hold a much larger die than the 0.300” wide 
SO packages. | 


In the early days of PCB technology when 
plated through holes were not possible, de- 
signers were forced to carefully plan compo- 
nent arrangements and connections. Using 
experience and ingenuity, they were able to 
eliminate crossovers while reducing the need 
for unwanted jumpers. With the advent of 
plated through holes and mutilayer boards, 
the restriction to single sided boards was 
eliminated. Using the single sided concept 
the techniques used to interconnect the 
SMDs are as important as the footprint pat- 
terns. As noted before, the contact pads on 
0.050” centers, range between 0.025” and 
0.035” in width. Prior to choosing to add a 
feedthrough hole on the pad itself, two fac- 
tors should be considered: 1) The hole diam- 
eter selected must allow for a reasonable 
location tolerance. A 0.010” to 0.015” diame- 
ter plated through hole in 0.062” thick FR4 
material may increase the cost of your PCB. 
2) Unless the feedthrough hole on the foot- 
print area is either plugged or masked, in a 
reflow soldering situation, the solder will tend 
to migrate away from the IC contact resulting 
in a poor solder joint. 


It is more desirable to add a separate pad for 
via or feedthrough requirements. To further 
provide for routing conductor traces while 
insuring an acceptable air gap, you may 
choose to use a 0.035” to 0.037” square pad 
for these feedthrough holes. The square 
configuration will furnish more than enough 
metal in the diagonal corners to compensate 
for the reduced annular cross section at the 
sides of the square. The 0.035” - 0.037” 
square feedthrough pad can be spaced at 
0.050” when necessary or on the more tradi- 
tional 0.100” pad. With this spacing it is 
possible to route two 0.012” wide conductor 
traces between pads, something only possi- 
ble before with costly mutilayer designs using 
leaded through hole technology. 


The feedthrough pad is then connected to the 
component contact area with a narrow trace. 
This narrow trace reduces migration of the 
solder paste during the reflow process. To 
further reduce migration of the liquid solder, 
application of solder mask coating over sur- 
face areas not requiring solder is recom- 


8-8 


mended. This coating is applied with a wet 
screen process or photographically as a dry 
film and will act as a dam to contain solder to 
the contract area. (See Figures 4 and 5). 


When using reflow soldering, the trace width 
should be about half the width of the footprint 
nattern. As noted before the signa! carrying 
conductors are generally 0.012” to 0.015” 
wide. Supply voltages are carried on wider 
traces. When running traces between the 
device leads, it will be necessary to reduce 
the width to about 0.008” which provides an 
0.008” gap between the trace and the edge 
of the pads when using 0.025” pads. 


Because the SMDs are so much smaller than 
their leaded counterparts, the scale of the 
layout should be considered. On larger 
boards with a mix of SMDs and leaded 
devices, a 2:1 scale may be adequate. More 
complex layouts can be designed at 4:1 scale - 
with excellent results. The larger scale will 
make it possible to increase density while 
assuring accuracy. If designing with a CAD 
system, accuracy and density can both be 
increased by increasing the grid resolution. 
Routing conductor traces will require careful 
planning, it is customary to use a 90° or 45° 
angle (Figure 6) when traces must divert from 
a continuous line. 


Offset stepping several 0.012” wide conduc- 
tor traces on 0.025” spacing will require 
necking down at the point of direction change 
to maintain the desired air gap. The start and 
stop points of photoplotter aperture runs must 
be carefully executed to reduce the chance of 
overlay and shorting. If outside services are 
used for digitizing or photoplotting, discuss 
your requirements for accuracy before pro- 
ceeding. Some compromises may have to be 
made to insure quality and control costs. 
Preparing artmasters on mylar using precision 
tape products and pre-printed footprint pat- 
terns may afford more flexibility during your 
entry into SMD technology. Changes can be 
made easily, and economical photo reduction 
processes will provide high quality working 
film. The technique used to prepare working 
film is a choice generally influenced by in- 
house capability or services available in a 
region. 


Dramatic changes are taking place through- 
out this industry. Surface mount technology is 
key to an efficient transition into miniaturiza- 
tion and automation of electronic production. 
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INTRODUCTION 2. Lead material: Copper Alloy, solder ode to measure the change in junction 
The following information applies to all pack- (63% Sn/37%Pb) dipped. temperature due to a known power appli- 
ages unless otherwise specified on individual 3. Body material: Plastic (Epoxy) cation. The substrate diode of a Bipolar 
package outline drawings. 4. Thermal resistance values are deter- Teennoloay. device is:deneraly the clade 
1. Dimensions are shown in Metric units mined by temperature sensitive parame- unes i Wiese teers ge aze' and leet 

(Millimeters) and English units (Inches). ter (TSP) method. This method uses the environment: have Significant effects: On 


forward voltage drop of a calibrated di- thermal resistance values. 


PLASTIC PACKAGES OUTLINES 


Package | Number | pacvage | Package | Package Seas Die Size Test Conditions 
T . of Feat tic Ordering | Outline 10/6 (square Test 
yp Leads Code Code eC /Wy mils) Anbledi Test Fixture 
14 pin Device soldered to 
(SO-14) 3.9mm 124/37 Philips glass epoxy 
(0.15”) test board 
: Body (1.12” X 0.75” X 0.059”) 
16 pin 
; a width DJ1 113/36 with 0.008 - 0.009” 
(SO-16) stand-off. Accuracy: +15% 
1 ; : : 

Cooper | Soh pe | oe | tere = rom 

Leadframe) temperature | Device soldered to 
20 pin 7.5mm / Philips glass epoxy 

O DL2 90/28 
(SOL-20) (0.30”) test board 
DA: Hin Body (1.58” X 0.75” X 0.059”) 
(SOL-24) width pp | Dna 76/26 with 0.008 - 0.009” 
28 pi stand-off. Accuracy: + 15% 
in 


Device soldered to 
PLCC? sates 0.650” Still air ibe re Areas 
(Copper (PLOC-44) Square 50/20 15, 000 at room (2.24” x 2.24" x 0.062”) 
Leadframe) body temperature | With 0.008 - 0.009” 
stand-off. Accuracy: + 15% 


14 pin ee 
(DIP-14) Device in Textool ZIF 
: socket with 0.040”, 
ie 6) stand-off. Accuracy: + 15% 
20 pin 
(DIP-20) 
DIP? 24 pin Still air 


(Copper SLIM DIP at room 
Leadframe) | (DIP-24) temperature Device in Textool ZIF 


24 pin socket with 0.040”, 
(DIP-24) stand-off. Accuracy: +15% 
28 pin 
(DIP-28) 52/27 10,000 
40 pin 
(DIP-40) 45/19 15,000 

NOTES: 


1. SO = Small Outline 
2. PLCC = Plastic Leaded Chip Carrier 
3. DIP = Dual-In-Line Package 
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4. Package Symbolization for Plastic Dual-ln-Line Package (DIP) Top Side 
Basic Part Number 
Package Designator for Plastic Dip Package 
Special Processing Code (B = Burn-in) 


74F240 N B 
SKK8612 BK 


Lead No. 1 Seal Period Code 


Assembly Part Revision (‘'-"' if no part Revision) 


Date Code (86 = Last 2 digits of Calendar Year, 12 = 12th 
week) 


Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), L = Anam 
(Korea), P = Orem (Utah), S = SigSvi (California), 
V = SigThais (Thailand)] 


Assembly Plant [B = Pebei (Taiwan), K = SigKor (Korea), 
L = Anam (Korea), P = Orem (Utah), S = SigSvl 
(California), V = SigThais (Thailand)] 

Signetics LOGO 


5. Package Symbolization for Plastic Small Outline Package (SO) Top Side 


[ Basic Part Number 


74F269 
SKK8612B 


Lead No. 1 Assembly Part Revision (''—"' if no part Revision) 


Date Code (86 = Last 2 digits of Calendar Year, 
12 = 12th week) 


Test Plant [B = Pebei (Taiwan), K = SigKor (Korea), L = Anam 
(Korea), P = Orem (Utah), S = SigSvl (California), 
V = SigThais (Thailand)] 

Assembly Plant [B = Pebei (Taiwan), K = SigKor (Korea), 

L = Anam (Korea), P = Orem (Utah), S = SigSvl 

(California), V = SigThais (Thailand)] 
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6. Package Symbolization for Plastic Leaded Chip Carrier (PLCC) 
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7 an Basic Part Number 


‘@) Lead No. 1 
74F 764 


SKK8612BA 
Seal Print Code 
Assembly Part Revision (''-"' if no part Revision) 


Date Code (86 = Last 2 digits of Calendar Year, 
12 = 12th week) 


Test Plant (B = Pebei (Taiwan), K = SigKor (Korea), 
L= Anam (Korea), P = Orem (Utah), 
S = SigSvl (California), V = SigThais (Thailand)] 


Assembly Plant (B = Pebei (Taiwan), K = SigKor (Korea), 
L = Anam (Korea), P=Orem (Utah), 
S = SigSvl (California), V = SigThais (Thailand)] 
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AL1 PLASTIC PLCC-20 


.395 (10.03) 
.385 (9.78) 

18 /0-E© 

(L[8 ©] .002 IN/IN 


956 (9.04) 


-350 (8.89) .395 (10.03) 


eae | .385 (9.78) 
ate 


.048 (1.22) \ 
.042 (1.07) _ 050 (1.27) BSC 
WIAIF-G@y .007 oe. S| 4 SIDES 
HAO ee 356 (9.04) 
"350 (6.89) a 
056 (1.42) .060 (1.52) 
.042 (1.07) 023 (58) a 


| 180 (4.57) MIN 
‘i 120 (3.05) 465 (4.19) 
Eee ae : 1090 (2.29) 
ZT 004 (10)] acess | 
C45 (1.14)R oi (23 @1D-EGIE-GEY 007 (0:18) © 
pes EAT 330 (8.38) 
025 (0.64) gee fel F-G |.015 (38) 


853-0400 081226 


AQ1 PLASTIC PLCC-28 


.496 (12.57) 
485 (12.32) 


456 (11.58) 
‘450 (11.43) 
300 (7.62) BSC 


495 (12.57) 
485 (12.32) 


048 (1.22) 
042 (1.07) 


.050 (1.27) BSC 
4 SIDES 


060 (1.52) 
MIN. 


SIAIF- GUY _.007 10.18) 
LL QY 602 IN7IN | 


456 (11.58) 
450 (11.43) 


025 (0.64) 
MIN, 


.120 (3.05) 


.180 (4.57) 
165 (4.19) 


-430 (10.92) 
saan ®) (38) | 


045 (1.14) 
025 (0.64) 


853-0401 081227 
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NOTES: 
1. Package dimensions conform to JEDEC specification 
MO-047-AA for plastic leaded chip carrier 20 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 
2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

. Dimensions and tolerancing per ANSI Y14.5M-1982. 
. "A" and "'B" are reference datums on the molded 
body at plane "H'' and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 
5. Datum ''D-E"' and "F-G" are determined where these 
center leads exit from the body at plane '"'H". 

6. Pin numbers continue counterclockwise to pin #20 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 
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.290 (7.37) 
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NOTES: 

1. Package dimensions conform to JEDEC specification 
MO-047-AB for plastic leaded chip carrier 28 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

2. Controlling dimensions: inches. Metric are shown in 
parentheses. 

. Dimensions and tolerancing per ANS! Y14.5M-1982. 

. "A" and "'B" are reference datums on the molded 
body at plane ''H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 

5. Datum ''D-E"' and "'F-G" are determined where these 

center leads exit from the body at plane "H". 

6. Pin numbers continue counterclockwise to pin #28 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 
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AR2 PLASTIC PLCC-32 


595 (15.11) 
‘585 (14.86) 


.010 (.25) 


MAX. R 
TYP 


3 PLACES 


.453 (11.51) 
447 (11.35) 


485 (12.32) 


048 (1.22) .050 (1.27) 
042 (1.07) 4 SIDES 025 (.64) 
2 PLCS. BSC MIN. 
553 (14.05) 
547 (13.89) 
025 (.64) 
MIN. 


.032 (.81) 
.026 (.66) 


029 (.74) 
023 (.58) 


095 (2.41) 
060 (1.52) 


frie 140 (3.56) 
= 100 (2.54) 
ater 
.021 (.53) 
040 (1.02) (013 (.33) 
O90 18) 530 (13.46) : 
490 (12.45) @iF-GSI 018 (38) ] 


853-0402 081228 


AX1 PLASTIC PLCC-44 


695 (17.65) 
-E@] _.007 (0.18) © 685 (17.40) 


(S) 002_IN/IN 


500 (12.70) BSC 


010 (25) 
MAX. Ri 
TYP. 3 PLACES 


656 (16.66) 
.650 (16.51) 


500 (12.70) BSC 


695 (19.85) 
1685 (17.40) 


042 (1.07) 


eIAIF- GOI .007 (0.18) 
LTA @] 002 IN/IN 
8 -| 


656 (16.66) 
(650 (16.51) 


025 (0.64) 
MIN. 


056 (1.42) 


042 (1.07) .120 (3.05) 


180 (4.57) 
165 (4.19) 


021 (.53) 
013 (33) 


0080 epee) 
ea Gaak SF -GOLOE (38) | 


(045 (1,14) 
.025 (0.64) 


853-0403 081229 


February 1986 


NOTES: 

1. Package dimensions conform to JEDEC specification 
MO-052-AE for plastic leaded chip carrier 32 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

. Controlling dimensions: inches. Metric are shown in 
parentheses. 

. Dimensions and tolerancing per ANSI Y14.5M-1982. 

. "A" and ''B" are reference datums on the molded 
body at plane ''H'' and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 

. Datum ''D-E" and ''F-G" are determined where these 
center leads exit from the body at plane "'H". -— 

. Pin numbers continue counterclockwise to pin #32 
(top view). 

. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 


pes A al 
015 (38) 
SEATING 


.205 (5.21) me ; 
.130 (3.30) : : 


fel O-E &y 015 (38 


430 (10.92) 
390 (9.91) 


PQ00171S 


NOTES: 

1. Package dimensions conform to JEDEC specification 
MO-047-AL for plastic leaded chip carrier 44 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 

. Controlling dimensions: inches. Metric are shown in 
parentheses. 

. Dimensions and tolerancing per ANSI Y14,.5M-1982. 

. "A" and "'B' are reference datums on the molded 
body at plane ''H’’ and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 

. Datum ''D-E" and ''F-G" are determined where these 
center leads exit from the body at plane ''H"’. 


& Ow 


6. Pin numbers continue counterclockwise to pin #44 
(top view). 
7. Signetics order code for product packaged in a PLCC 


is the suffix A after the product number. 


.015 (0.38) 
005 (0.13) 


SEATING 


284 (7.21) 
278 (7.06) 


PIATB@] 010 (0.25) © 


£30 (16.00) 
‘590 (14.99) 


PoO00602S 
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Signetics Logic Products 


Package Outlines 


AA1 PLASTIC PLCC-52 
ah 


.798 (20.19) x = NOTES 
1BD-EG] .007 6.18 ; 85 (19.94) GO} kl : 
HB 002 o7 0.18) SS HBS AN2.24) : 1. Package dimensions conform to JEDEC specification 
~A- h- — 600 (15,24) BSC—+| | MO-047-AD for plastic leaded chip carrier 52 leads, 
: 3 - 050 inch lead spacing, square. (issue A, 10/31/84) 
M10 (26 @IBID-E@) 007 (01 PACING: SANATe: 
IMR | 1 . OOF B18) 2. Controlling dimensions: inches. Metric are shown in 
TYP. 3 PLACES : 7 | parentheses. 
! 3. Dimensions and tolerancing per ANSI Y14.5M-1982. 
a | 4. "A" and "'B'" are reference datums on the molded 
.756 (19.20) | | body at plane ''H'’ and do not include mold flash. 
750 (19.08) 600 (15.24) : scene ealaaes shail not exceed .006” (.15mm) 
i B C . 
ak = , 5. Datum ''D-E"' and ''F-G'' are determined where these 
mi ‘ 708 (20.19 center leads exit from the body at plane ''H". 
oa | ive) 6. Pin numbers continue counterclockwise to pin #52 
| 785 (19.94) (top view). 
| : . . . 
7. Signetics order code for product packaged in a PLCC 
; is the suffix A after the product number. 
ey 
| 
060 (1.52 
__ .080 (1.27) BSC ! MIN’ 
4 SIDES | ne 
7S es ee 
-756 (19,20) i aaa 
750 (19.05) | 
0.025 (0.64) 
MIN 
056 (1.42) _ 030 (76) _ 120 (3.05) Sato 
042 (1.07) 023 (.58) 090 (2.29) 005 os 
| 
: eee ! 
[-H-}-—-—_-—__—_- 1 <———— ee | SEATING 
eae i ‘ , eas eed ‘ gp PLANE 
004 (.10) al es 8 
021 (0.59) SER an ia 364 (9.25) ceased eas 
045 (1.14) ea 7 13 0.33) i 007 (0.18) @} “38 0sy SABO O10 W2_O 
025 (0.64) Ss 730 (18.54) Paote | 730 (18.54) | 
a ————— ——+—{§]F-G@_.075 (38) fees Sf ny 5 
ORO 7-Sa) : ey 690 (17.53) DABS bs 
853-0397 081223 PO00642S 


er A eR AP A A A RS a 


AB1 PLASTIC PLCC-68 


995 (25.27) 
"985 (25.02) 


800 (20.32) BSC 
ta ot Rae Ot oe A eo 


NOTES: 

1. Package dimensions conform to JEDEC specification 
MO-047-AE for plastic leaded chip carrier 68 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 


SED — EG 007° 0.78) ben 
te @ 002 IN/IN. ; 


10 25) 2. Controlling dimensions: inches. Metric are shown in 
TYP. 3 PLACES 


parentheses. 

3. Dimensions and tolerancing per ANS! Y14.5M-1982. 

4. "A" and "'B" are reference datums on the molded 
body at plane ''H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 

5. Datum "D-E" and ''F-G" are determined where these 
center leads exit from the body at plane ''H". 

6. Pin numbers continue counterclockwise to pin #68 
(top view). 

7. Signetics order code for product packaged in a PLCC 
is the suffix A after the product number. 


958 (24.33) 
.950 (24.13) 


995 (25.27) 
.985 (25.02) 


048 (1.22) 
042 (1.07 060 (1.52) 
— .050 (1.27) BSC MIN. 
eIAIF- G6] .007 (0.18) & 4 SIDES 
[LTA @L002 IN/IN 988 (24.33) 
Ee 950 (24.13) oe (0.64) 


-120 (3.05) 


056 (1.42) 090 (2.29) 


042 (1.07) 


015 (0.38) 
005 (0.43) 


.180 (4.57) 
-165 (4.19) 


SEATING 
PLANE 


021 (0.53) 


604 (15.34) 


045 (1.14 Y ———___. ir 7 
oe . " R—- 013 (0.33) : : 598 (15.19) PLATE GY .010 (0.25) 
‘ , .930 (23.62) | .930 (23.62) | 

890 (22.61) 890 (2261) @1D-E Gf .015 (38)) 


853-0398 081224 PO00622S 
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Signetics Logic Products 


Package Oullines 


AC1 PLASTIC PLCC-84 


MIBD-EG 007 (0.18) 6) 
MEO) 002 IN/IN 


LAT o10 (25) 


MAX. R 
TYP. 3 PLACES 


1.158 (29.41) 
1.150 (29.21) 


ae 


048 (1.22) 
042 (1.07) 


SAF - GGT .007 (0.18) @) 
ILIA GY .002 IN/IN 
[-B-] 


.056 (1.42) 
042 (1.07) 


045 (1.14) 
025 (0.64) 


853-0399 081225 


February 1986 


1.195 (30.35) 
1.185 (30.10) 
1.000 (25.40) BSC 


1,000 (25.40) BSC 


1.195 (30.35) 


e 1.185 (30.10) 


.050 (1.27) BSC 


4 SIDES 
1.158 (29.41) 


1.150 (29.21) 


030 (.76) 
023 (.58) 


025 (0.64) 
MIN. 


180 (4.57) 
165 (4.19) 


120 (3.05) 


SD-ECE-GOl 007 0.18) a0 20 


1.130 (28,70) _ : 
1.090 (27.69) OF-G GY OFS (38) 


NOTES: 


1. 


Package dimensions conform to JEDEC specification 
MO-047-AF for plastic leaded chip carrier 84 leads, 
.050 inch lead spacing, square. (issue A, 10/31/84). 


. Controlling dimensions: inches. Metric are shown in 


parentheses. 


3. Dimensions and tolerancing per ANS! Y14.5M-1982. 


. "A" and ''B'' are reference datums on the molded 


body at plane ''H" and do not include mold flash. 
Mold flash protrusion shall not exceed .006” (.15mm) 
on any side. 


. Datum "D-E" and "'F-G'' are determined where these 


center leads exit from the body at plane ''H"’. 


. Pin numbers continue counterclockwise to pin #84 


(top view). 


. Signetics order code for product packaged in a PLCC 


is the suffix A after the product number. 


015 (0.38) 
005 (0.13) 


SEATING 
PLANE 


308 117-73) @lAIE ST 010 (0.25) © 


1.13C (28.70) 
1.090 (27.69) 


1 D-E GY 015 (38) ] 


PO00s592S 


Signetics Logic Products 


Package Outlines 


DH1 PLASTIC SO-14 


4.00 (.157) 
3.80 (.150) 


1.27 (.050) BSC 
8.75 (.344) 
8.55 (.337) 


49 (.019) 


——— 


85 (014) 
853-0175 081222 


DJ1 PLASTIC SO-16 


4.00 (.157) 
3.80 (.150) 


i ds (.050) BSC 


[TIE [OO L25 (010) © | 


NOTES: 


1. 


6.20 (.244) 
5.80 (.228) 


[PE ©) 25 (.010) © | 


50 (.020) 
.25 (.010) 


1.75 (.069) 
1.35 (.053) 


.25 (.010) 
-19 (.007) 


26 (.010) 
10 (.004) 


Package dimensions conform to JEDEC specification 
MS-012-AB for standard small outline (SO) package, 14 
leads, 3.75mm (.150'') body width (issue A, June 1985). 


. Controlling dimensions are in mm. Inch dimensions in 


parentheses. 


. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
."T", "D" and "E" are reference datums on the molded 


body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006'') on 
any side. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin #14 when viewed from top. 


. Signetics ordering code for a product packaged in a 


plastic small outline (SO) package is the suffix D after 
the product number. 


89 (.035) 
69 (.027) 


POQ00262S 


NOTES: 


1. 


5.80 (.228) 


SEG 25 (010) ©] 


Package dimensions conform to JEDEC specification 
MS-012-AC for standard smail outline (SO) package, 16 
leads, 3.75mm (.150"') body width (issue A, June 1985). 


. Controlling dimensions are in mm. Inch dimensions in 


parentheses. 


. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
6.20 (.244) 4, 


"T', "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin 4416 when viewed from top. 


. Signetics ordering code for a product packaged in a 


plastic small outline (SO) package is the suffix D after 
the product number. 


10.00 (.394) 
9.80 (.386) 
.50 (.020) Jags 
.25 (.010) 
1.75 (.069) ail 
1.35 (.053) | a e 
el 10 (.004) | —} 
.49 (019) .25 (.010) .25 (.010) .89 (.035) 
135 (014) ask OR OEIC .19 (.007) .10 (.004) .69 (.027) 


853-0005 081216 


986 
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PO00251S 


Signetics Logic Products 


Package Outlines 


DJ2 PLASTIC SOL-16 


IDO .10 (004) | 


7.60 (.299) 
7.40 (.291) 


1.27 (.050) BSC 


10.50 (.413) 
10.10 (398) 


49 (.019) 
35 (.014) 


853-0171 081218 


DL2 PLASTIC SOL-20 


#0) .10 (.004) | 


7.60 (.299) 
7.40 (.291) 


1.27 (.050) BSC 


13.00 (512) 
12.60 (.496) 


.49 49 (019) 


35 35 (.014) 


853-0172 081219 


February 1986 


| T] [06] 25 (010) @ | 


SLT EDO] 2s (010) @ ] 


10.65 (.419) 
10.26 (.404) 


EO} 25 (.010) © | 


2.65 (.104) 
2.35 (.093) 


.32 (013) 
.23 (.009) 


10.65 (.419) 
10.26 (.404) 


ES! .25 (.010) © 


2.65 (.104) 
2.35 (.093) 


.32 (.013) 
.23 (.009) 
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abs 
. Package dimensions conform to JEDEC specification 


MS-013-AA for standard small outline (SO) package, 16 
leads, 7.50mm (.300'') body width (issue A, June 1985). 


. Controlling dimensions are in mm. Inch dimensions in 


parentheses. 


. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
."T", "D" and "E" are reference datums on the molded 


body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006'') on 
any side. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin #16 when viewed from top. 


. Signetics ordering code for a product packaged in a 


plastic small outline (SO) package is the suffix D after 
the product number. 


.75 (.030) 


X45° 
50 (.020) 


30 (.012) 
.10 (.004) 


1.07 (.042) 
0.86 (.034) 


PO00241S 


NOTES: 
1. 


Package dimensions conform to JEDEC specification 
MS-013-AC for standard small outline (SO) package, 20 
leads, 7.50mm (.300"') body width (issue A, June 1985). 


. Controlling dimensions are in mm. inch dimensions in 


parentheses. 


. Dimensions and tolerancing per ANSI Y14.5M- 1982. 
."T', "D" and "'E" are reference datums on the molded 


body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006"') on 
any side. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin #20 when viewed from top. 


. Signetics ordering code for a product packaged in a 


plastic small outline (SO) package is the suffix D after 
the product number. 


.75. (.030) 
50 (.020) 


30 (.012) 
10 (.004) 


1.07 (042) 
86 (.034) 


PO00231S 


Signetics Logic Products 


Package Outlines 


DN2 PLASTIC SOL-24 


7.60 (.299) 
7.40 (291) 


NOTES: 


10.65 (.419) 


10.26 (.404) 


P/E ©] 25 (.010) © | 


.27 (.050) BSC 


15.60 (.614) 
18.20 (.598) 


.49 49 (019) 
35 "35 (.014) 


fo} T JE |D S| 25 (.010) @ | 


7.60 (.299) 
7.40 (.291) 


Lis (050) BSC 


18.10 (.713) 
17.70 (.697) 


a . 
49 (019) 


35 35 (.014) 014) 


1 T | E[O@) 25 (.010) @ | 


853-0006 081217 


February 1986 


2,65 (.104) 
2.35 (.093) 


32 (.013) 
23 (.009) 


10.65 (.419) 
10.26 (.404) 


[JE @] 25 (.010) © | 


2.65 2.65 (.104) 


2.35 | aaa lass 2.35 (.093) | 


.82 (.013) 
.23 (.009) 
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. Package dimensions conform to JEDEC specification 
MS-013-AD for standard small outline (SO) package, 24 
leads, 7.50mm (.300") body width (issue A, June 1985). 

. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

. Dimensions and tolerancing per ANS! Y14.5M- 1982. 

."T', "D" and "'E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from top. 

. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 


.75 (,030) 
50 (.020) 


X45° 


.30 (.012) 
10 (.004) 


1.07 (.042) 


86 (.034) . 
PO00221S 


NOTES: 


1. Package dimensions conform to JEDEC specification 

MS-013-AE for standard small outline (SO) package, 28 

leads, 7.50mm (.300'') body width (issue A, June 1985). 

. Controlling dimensions are in mm. Inch dimensions in 
parentheses. 

. Dimensions and tolerancing per ANSI Y14.5M- 1982. 

. "T'S "D" and "“E' are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .15mm (.006") on 
any side. 

. Pin numbers start with pin #1 and continue 
counterclockwise to pin #28 when viewed from top. 

. Signetics ordering code for a product packaged in a 
plastic small outline (SO) package is the suffix D after 
the product number. 


.75 (.030) 
50 (020) 


X45° 


; aan A 


1.07 (.042) 
86 (.034) 


30 (.012) 
10 (.004) . 


P000212S 


Signetics Logic Products 


Package Outlines 


NH1 PLASTIC PDIP-14 


255 (6.48) 
245 (6.22) 
100 (2.54) BSC 
757 (19.23) 
.746 (18.95) 
064 (1.63) 
1045 (1.14) 
160 (4.06) 


.135 (3.43) 


ae. 
138 (3.51) 
.120 (3.05) 
022 (56) _ TE IHST0I0 125) 


ae. 
~ 017 (. (017 (.43) 


853-0405/081231 


NJ1 PLASTIC PDIP-16 


—{/DS] 004 (40) }-—— 


255 (6.48) 
245 (6.22) 


eee 


100 2.54 (BSC) 


hal eas 
. Controlling dimension: inches. Metric are shown in 

parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AC for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 14 leads (issue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M 1982. 

4. ''T", "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 

to be perpendicular to plane T. 

. Pin numbers start with pin #1 and continue 

counterclockwise to pin #14 when viewed from the top. 


ie) 


6 


.322 (8.18) 


.300 (7.62) 
(NOTE 5) 


125 (3.18) 
115 (2.92) 


.035 (.89) “A 
020 (.51) 
.300 (7.62) ---4 
(NOTE 5) 
015 (.38 ) .395 (10.03) 
010 (.25 ) .300 ( 7.62) 
PQ00330S 
ase 
. Controlling dimension: inches. Metric are shown in 


parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AA for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 16 leads (issue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

.'T', "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 

to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 

counterclockwise to pin #16 when viewed from the top. 


WwW 


fod .757 (19.23) 
.746 (18.95) CORNER 
.064 (1.63) LEAD .322 (8.18) 
) OPTION — 
045 (1.14) (4 PLACES) ee Le 
ee» 
160 (4.06) 4125 (3.18) 
135 (3.43) 115 (2,92) 


SEATING 
PLANE 
138 (3.51) 
-120 (3.05) 


022 (.56) 


——— -fe] y ; 
a7 ap SHED 


853-0406/081232 
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octte 


.035 (.89) 
020 (51) BSC 
.800 (7.62) 
(NOTE 5) 
.015 (.38) .395 (10.03) 
010 (.25) ‘300 ( 7.62) 
PC00280S. 
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Signetics Logic Products 


Package Outlines 


NL1 PLASTIC PDIP-20 


NOTES: 

1. Controlling dimension: inches. Metric are shown in 

parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-001-AE for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 20 leads {issue B. 7/85) 

. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

."T', "D" and "'E" are reference datums on the molded 

255 (6.48) body and do not include mold flash or protrusions. Mold 

patie he tiase flash or protrusions shall not exceed .010 inch (.25mm) 

.245 (6.22) on any side. 

5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #20 when viewed from the top. 


& Ww 


100 (2.54) BSC 


1.057 (26.85) 

1.045 (26.54) 
064 (1.63) 322 (8.18) 
045 (1.14) | 300 (7.62) 


(NOTE 5) 


.160 (4.06) i 6.18) 
135 (3.43) — 115 (2.92) 


| .035 (.89) 
020 (.51) 


SEATING 
PLANE 


138 (3.51) 300 (7.62) 

120 (3.05) (NOTE 5) 
022 (.56) 015 (.38) 395 (10.03) 
(017 (43) — 010 (.25) 


017 (.43) 


.800 ( 7.62) 


PO00290S 


NOTES: 
1. Controlling dimension: inches. Metric are shown in 
parentheses. 
2. Package dimensions conform to JEDEC specification 
MS-001-AR for standard dual in-line (DIP) package .300 
inch row spacing (PLASTIC) 24 leads (issue B. 7/85) 
3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
4. "T", "D" and "E"” are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
.255 (6.48) flash or protrusions shall not exceed .010 inch (.25mm) 
245 (6.22) on any side. 
2 : 5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 
6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #24 when viewed from the top. 


100 2.54 (BSC) 


1,256 (31.90) 


1.240 (31.50) 
064 (1.63) 322 (8.18) 


300 (7.62) 
(NOTE 5) 


1045 (1.14) 


.160 (4.06) 125 (3.18) 
135 (3.43) 115 (2.92) 


SEATING 
PLANE 


035 (.89) 
020 (.51) 
196 (3.51) . 300 (7.62) 
120 (3.05) (NOTE 5) 
022 (.56) 015 (.38) 395 (10.03) 
017 (.43) i 010 (.25) 300 ( 7.62) 


853-0410/081236 PO00320S 
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Signetics Logic Products 


Package Outlines 


NN3 PLASTIC PDIP-24 


558 (14.10) 
545 (13.84) 
ieee (2.54) BSC 
1.260 (32.00) 
1.240 (31.50) 
064 (1.63) 
045 (1.14) 
.200 (5.08) 
165 (4.19) 


CF} 


eee 
eee 


| 022 (56) 


017 (43) 


138 (3.51) 


120 (3.05) 


-FEITIEIOGY 070 (25) ) 


853-0412/081238 


NQ3 PLASTIC PDIP-28 


NOTES: 

1. Controlling dimension: inches. Metric are shown in 

parentheses. 

2. Package dimensions conform to JEDEC specification 
MS-011-AA for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 24 leads (issue B. 7/85) 

. Dimensions and tolerancing per ANS! Y14. 5M-1982. 

.''T', "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 

5. These dimensions measured with the leads constrained 

to be perpendicular to plane T. 

6. Pin numbers start with pin #1 and continue 

counterclockwise to pin #24 when viewed from the top. 


hw 


625 (15.88) 


.600 (15.24) 
(NOTE 5) 


.165 (3.94) 
.145 (3.68) 


045 (1.14) a 
CaP oaN) i 600 (15.24) asc___-| 
(NOTE 5) 
015 (.38) 695 (17.65) 
.010 (.25) 600 (15.24) 
PO00361S 
NOTES: 
1. Controlling dimension: inches. Metric are shown in 
parentheses. 


2. Package dimensions conform to JEDEC specification 
MS-011-AB for standard duai in-line (DIP) package .600 
inch row spacing (PLASTIC) 28 leads (issue B. 7/85) 

3. Dimensions and tolerancing per ANSI Y14. 5M-1982. 

4. "'T', "D" and "E" are reference datums on the molded 
body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 


pestle on any side. 
S45 (19.84) 5. These dimensions measured with the leads constrained 
to be perpendicular to plane T. 
6. Pin numbers start with pin #1 and continue 
counterclockwise to pin #28 when viewed from the top. 
d 
ee -100 (2.54) BSC 
1.460 (37.08) 
aed Ge) 1.415 (35.94) eae iede) 
045 (1.14) .155 (3.94) 600 (15.24) 
.145(3.68) (NOTE 5) 
-200 (5.08) 
165 (4.19) 
5 (4.19) 
PLANE 045 (1.14) yi 
"020 (51) | 
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120 (3.05) ’ Oe nea 
022 (58) - 015 (.38) ‘ i 
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Package Outlines 


NW3 PLASTIC PDIP-40 


BID 6.004 (.10 


2. 


555 (14.10) 
545 (13.84) 


.100 (2.54) BSC 
2.065 (52.45) 


.064 (1.63) 2.045 (51.94) 


045 (1.14) .200 (5.08) 


.155 (3.94) 


ES coe 
SEATING 
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017 (43) PITIEIO@! .010 (25) 


853-0415/081241 


February 1986 9-16 


1155 (3.94) 
145 (3.68) 


NOTES: 
1. 


Controlling dimension: inches. Metric are shown in 
parentheses. 

Package dimensions conform to JEDEC specification 
MS-011-AC for standard dual in-line (DIP) package .600 
inch row spacing (PLASTIC) 40 leads (issue B. 7/85) 


. Dimensions and tolerancing per ANSI Y14. 5M-1982. 
."T"', "D" and "E'' are reference datums on the molded 


body and do not include mold flash or protrusions. Mold 
flash or protrusions shall not exceed .010 inch (.25mm) 
on any side. 


. These dimensions measured with the leads constrained 


to be perpendicular to plane T. 


. Pin numbers start with pin #1 and continue 


counterclockwise to pin #40 when viewed from the top. 


625 (15.88) 


600 (15.24) 
(NOTE 5) 


045 (1.14) 


"010 (.25) (.28) .600 ee ‘a 
120 (3.05) 015 (.98) os. 95 (17.86) 86) 
010. (25) "600 (15.24) (15. 24) 
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Electronic components and materials 
for professional, industrial and consumer uses 
from the world-wide Philips Group of Companies | 


Argentina: PHILIPS ARGENTINA S.A., Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141/7242/7343/7444/7545. 
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322. 
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 6291 11-0. 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 9 rue du Pavillon, B-1030 BRUXELLES, Tel. (02) 2427400. 
Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600. 
Canada: PHILIPS ELECTRONICS LTD., Elcoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161. 
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. 
Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. 2497624. 
Denmark: MINIWATT A/S, Strandlodsvej 2, P.O. Box 1919, DK 2300 COPENHAGEN §, Tel. (01) 541133. 
Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. 17271. 
France: RTC-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 43388000. 
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS HELLENIQUE S.A., Elcoma Division, 54, Syngru Av., ATHENS 11742, Tel. 9215311/319. 
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-2451 21. 
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building, 
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 493031 1/4930590. 
indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Setiabudi II Building, 6th Fl., Jalan H.R. Rasuna Said (P.O. Box 223/KBY) Kuningan, 
JAKARTA — Selatan, Tel. 512572. 
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355. 
Italy: PHILIPS S.p.A., Sezione Elcoma, Piazza lV Novembre 3, |-20124 MILANO, Tel. 2-6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bidg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-5011. 
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 774411. 
Mexico: ELECTRONICA, S.A de C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB _ EINDHOVEN, Tel. (040) 793333. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. 605-914. 
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070. 
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 6831 21. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000. 
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9. 
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. 3016312. 
Sweden: PHILIPS KOMPONENTER A.B., Lidingévagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000. 
Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. 01-48822 11. 
Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. 7120500. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9. 
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad, No. 78-80, P.K.504, 80074 ISTANBUL, Tel. 4359 10. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.|. 02876, Tel. (401) 762-9000. 
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380. 
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 991-2000. 
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321. 
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931. 


For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcni 
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